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1. INTRODUCTION

This drainage report has been prepared in support of a Tentative Map submittal for the Harmony
Grove Village South (HGVS) project. The project is located in the County of San Diego
southeast of the Harmony Grove Specific Plan Area. The site is approximately 111 acres in size
and located west of Interstate 15 and south of State Route 78 (SR 78). Figure 1 shows the

vicinity map for the project.

"'I_z__-____

HARMONY GROVE RD.

VICINITY MAP

NOT TO SCALE
Figure 1: Project Vicinity Map
The purpose of this report is to determine hydrologic impact, if any, to the existing storm drain
facilities or natural drainage, and provide peak 100-year discharge values for existing and
proposed conditions, and to provide the required analysis for an environmental CEQA-level

analysis of potential development impacts and mitigations with respect to drainage.
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The drainage analyses presented herein reflect a Tentative Map level-of-effort, which include
peak 100-year storm event hydrologic analyses using relative street and lot grades. Hydraulic
analyses for detention basins, inlets, pipe inverts and HGL’s will be provided during final
engineering, although some preliminary calculations are included herein for TM purposes.
Therefore, the purpose of this report submittal is fo acquire from the County: 1) concept
approval of the proposed storm drain layout and detention basin sizing, 2) approval of the
methodology used in the evaluation of the project storm drain system hydrology, and 3)

identification of critical path drainage issues that need to be addressed during final engineering.

The project will meet State NPDES construction and municipal stormwater permit requirements.
The construction phase BMPs associated with the project will be addressed in the Grading and
Erosion Control Plans and the SWPPP. The post-construction BMPs for the project are currently
being developed in conjunction with the Preliminary Storm Water Quality Management Plan
(SWQMP) for HGVS project. The final post-construction BMP design will be provided during

final engineering.

The project is within FEMA FIRM Panel Nos. 06073C1057G and 06073C1059G, effective date
May 16, 2012. The northern portion of the site is within Zone AE of the Special Flood Hazard
Area (SFIIA) that is subject to inundation by the 1% annual chance flood. Zone AE is defined as
areas with “base flood elevations determined”. The northern portion is also within Zone X,
which is defined by “areas of 0.2% annual chance flood”. In addition, the northern portion of the
site is within the floodway areas in Zone AE. The floodway is the channel of a stream plus any
adjacent areas that must be kept free of encroachment so that the 1% annual flood chance can be
carried without substantial increases in flood heights. Refer to Exhibit A in Appendix 6 for the
FEMA Floodplain Map.

2. EXISTING AND PROPOSED DRAINAGE PATTERNS AND IMPROVEMENTS

The following sections provide descriptions of the existing and proposed drainage patterns and

improvements for the project.

The project lies in the southern portion of a large circular shaped valley surrounded by prominent

peaks and steep hillsides. Escondido Creek bisects the valley, and HGVS lies south of the creek.

P 093\EngriReports\Drainage\d093DR-TM, doc 2



Under existing conditions, the project area consists of undeveloped land. The north central and
southwestern portions of the site are relatively flat, covered in Non-Native Grasslands. Steep
slopes occur in the northeastern corner, the southeastern region, the southern tip of the site, and a
couple of isolated areas in the central western portion of the site. Diegan Coastal Sage Scrub,
Coastal Sage Chaparral Scrub, Mafic Southern Mixed Chaparral, and Granitic Southern Mixed
Chaparral, cover the steeper areas of the site. The southern-most portion of the site (preserved as
open space) has significant biological habitat including a small area of Coast Live Oak and
jurisdictional drainages that flow down from the peaks and exit the site along the western

boundary.

The site is bounded by Country Club Drive and existing single-family residential lots on the
west, Escondido Creek and open space to the north, and mainly open space to the east and south.
There are three existing residences on the east side of the project boundary whose main aécess is
through the property. There appears to be no existing storm drain facilities within the project site
area. Existing drainage is divided into four drainage areas, depicted as Systems 100, 200, 300,
and 400 on Exhibit B, Existing Condition Hydrology Map, included in Appendix 6. The first,
System 100 is located at the northeast corner of the property, originates offsite and drains to
Escondido Creek to the north. The second drainage area, System 200, comprises the majority of
the site, originates offsite on the east side of the property, drains through the main valley of the
project, runs northerly along the east side of Country Club Drive, and flows into Escondido
Creek. Systems 300 and 400 are relatively smaller systems that are located in the southwestern
corner of the site, originate from the south (on and offsite) and drain west to a defined drainage
along the western project boundary. This defined drainage traverses the existing residential
properties west of Cordrey Drive and ultimately flows into Escondido Creek downstream and

west of the Country Club Drive crossing.

The project proposes a maximum of 453 units. HGVS provides for a variety of single-family and
multi-family housing types. These have been designed to preserve and reflect the rural character
and architectural heritage of Harmony Grove. For example, structures are planned within the
context of the land, with grading thoughtfully designed to fit into the existing landform. In
addition, multi-family homes respect the predominant single-family character of Harmony Grove

by being designed to appear as a single farmhouse or repurposed agricultural building. A
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commercial/civic area; consisting of a homeowner’s association clubhouse-type building will
provide a public gathering place/destination for the residents. It may accommodate such uses as
food/beverage services, limited overnight accommodations, a gym, an event lawn, an equestrian
hitching post, electric vehicle charging stations, and possibly a pool. HGVS also reserves space
for wastewater treatment uses that may be needed in support of the project. A natural drainage
that used to flow through the central portion of the site, which has since been disturbed by prior
agricultural operations, has been incorporated into the site plan and would be recreated as a
naturalized open space areca with a meandering swale, trails, and adjacent community gardens.
This vegetated swale will carry surface drainage from adjacent slopes and units along its

alignment and convey it to a proposed storm drain system.

The onsite drainage improvements consist of public and private streets, gutters, and curb inlets
that tie into underground storm drain systems. As the project grading has been designed to fit
into the existing landform, the proposed drainage areas mimic the existing condition and consist
of five drainage systems, Systems 100, 200, 300, 400, and 500. Refer to Exhibit C, Proposed
Condition Hydrology Map, included in Appendix 6. The ultimate discharge points of these five
systems, in relation to the project boundary, are effectively the same as the existing condition:

north to Escondido Creek, and west to the defined drainage along the western project boundary.

In order to mitigate for drainage impacts associated with development, the project will construct
two combination detention/hydromodification basins with an additional harvest/reuse storage
volume component. One basin is located at the northern tip of the site, adjacent to the
Wastewater Land Use Area. This basin discharges directly to Escondido Creek via an
underground storm drain. The second basin, located along the western boundary just south of
Country Club Drive, drains to the defined drainage at the southwest corner of the project’s
grading limits. As mentioned, these basins will mitigate for both peak flow attenuation and
hydromodification management impacts. Both storm drain outlet locations discharge to
unimproved channels, therefore, energy dissipation will be provided to minimize erosion
potential. The Best Management Practices are discussed in the project’'s SWQMP, under

separate cover.
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3. HYDROLOGY CRITERIA, METHODOLOGY, AND RESULTS

This section of the report summarizes the drainage criteria that were used in the hydrologic
analysis and key elements of the methodology. Also included is a description of the computer

model used in the computations.
3.1  Hydrology Criteria

The drainage basins were delineated using available topography and the preliminary proposed
grading layout for the project. Table 1 summarizes the key hydrology assumptions and criteria

used for the hydrologic modeling.

Table 1: Hydrology Criteria

Existing and Proposed Hydrology: | 100-year storm frequency

Soil Type: Hydrologic Soil Group A, C, and D per USDA web soil
survey. See Exhibit C.

Land Use / Runoff Coefficients: Based on criteria presented in the 2003 County of San
Diego Hydrology Manual,

Rainfall intensity: Based on intensity duration frequency relationships
presented in the 2003 County of San Diego Hyvdrology
Manual.

For subareas with multiple land use zoning and/or soil types, a composite runoff coefficient (C)
was calculated for the drainage area. Refer to Appendix 2 for weighted runoff coefficient
calculations. For the existing condition analysis, the existing condition runoff coefficients were
calculated based on the percentage of soil types within the project. A majority of the onsite area

contains type C soils.

3.2  Hydrologic Methodology

The Modified Rational Method was used to determine the 100-year peak discharge fiows for the

design of the storm drain improvements. The goal of the project hydrology analysis was to:
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e Determine existing and design peak 100-year flows for the sizing of the onsite storm
drain system gutters, curb inlets, catch basins, and pipes that convey flow to the discharge
locations. From an analytical perspective, the project hydrology was prepared using

relative lot and street grades.

¢ Verify that the project does not adversely impact the existing storm drain improvements
or natural drainage. A comparative analysis was performed between the existing peak
100-year discharge and project peak 100-year discharge at various locations. For results
of the analysis see Exhibits B and C for existing and proposed conditions hydrology
maps, and Appendices 3 and 4 for existing and proposed condition Rational Method

computer output.
3.3  Description of Hydrologic Modeling Software

The Modified Rational Method was used to determine the 100-year storm flow for the design of
the storm system. The AES Rational Method Program was used to perform the hydrologic
calculations. This section provides a brief explanation of the computational procedure used in the

computer model.

The AES Modified Rational Method Hydrology Program is a computer-aided design program
where the user develops a node link model of the watershed. Developing independent node link
models for each interior watershed and linking these sub-models together at confluence points
creates the node link model. The intensity-duration-frequency relationships are applied to each

of the drainage areas in the model to get the peak flow rates at each point of interest.

4. HYDROLOGY RESULTS

In general, the project hydrology results presented herein were used to 1) verify that the project
does not adversely impact the existing storm drain system or natural drainage, and 2) verify that

the proposed detention volumes are adequate to control post-project peak flows.

Storm runoff from the project will be collected and conveyed to several locations. In order to

compare the existing and proposed drainage conditions, two comparison outfall locations have
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been established (north and south drainage areas). Table 2 summarizes the Rational Method

hydrology results for the project outfalls for the existing and proposed conditions,

Table 2: Hydrology Results

EXISTING CONDITIONS PROPOSED CONDITIONS
Comparison Systein Qoo Contrib. Area Qine Contrib, Area
{cfs) {acres) {efsy (acres}
100 28.0 18.6 274 174
Northern 200 116.4 §1.9 215.6 (undetained), 812
Qutfalls 101.3 {detained)
500 ~ - 86 1.6

S

e

- 300 263 157 | 582 (undetamedy, | 4.l
t;';llf;lis 25.1 (detained)
360 1316 76.1 1326 768
Total= | 3023 |  192.1 442 3 undetained, 1909
266.0 detaimed

Table 2 compares the existing and proposed peak flow rates for each outfall with and without

detention taken into account.

The results of the hydrology analysis indicate that {lows for the proposed condition Basing 200
and 300 will increase above existing conditions. Therefore, detention is provided to detain post-
project peak flows to less than pre-project flows. Systems 100 and 400 are less than or

approximately equal for both existing and proposed conditions, respectively.

Proposed System 200 (without detention) will increase runoff by approximately 100 cis.
However, detention for 100-year flow attenuation is provided in the North basin, as shown in
Table 2. Proposed System 300 is detained in the South basin. Therefore, the combined flows for
the Northern Qutfalls and the combined flows for the Southern Outfalls are both less than
existing conditions with the detention provided. The outfall location of the proposed North
Basin is directly into Escondido Creek, therefore flows from the project shall be designed to

release at non-erosive velocities via the detention basin and energy dissipation.

The runoff from Proposed System 300 outfalls into a defined drainage along the western project
boundary. This defined drainage traverses the existing residential properties west of Cordrey

Drive and ultimately flows into Escondido Creek downstream: and west of the Country Club

P 4033 npr \ReportsiDrainapc W09 DR Th Ldoe 7



Drive crossing. Proposed System 300 will be detained by the South basin to match pre-
development conditions. Appropriate energy dissipation measures will be used at the outlet for

erosion control.
4.1  Water Quality Considerations

The lower portion of the North Basin and the South Basin will include the design capture
volume, which will be diverted to a harvest and reuse system in combination with the reclaimed
water wet weather storage system proposed with the onsite waste water treatment plant. This
volume was modeled with a low-flow orifice restriction in order to model the effects of the
stage-storage-discharge curve for the 100-year detention routing. The water quality volume was
taken into account for the 100-year detention routing by setting the initial water surface elevation
of the 100-year detention routing model run set equal to the corresponding BMP design capture
volume (per Section 6.2.7 of the County of San Diego Hydraulic Design Manual). Refer to the
Preliminary Storm Water Quality Management Plan for further information regarding the post-
construction BMPs selected for this project.

The basins will be maintained by the HOA, and sediment and debris collected in the basins and
in any of the pretreatment BMPs will be maintained via a vactor truck procedure. Both the pre-
treatment BMPs and the underground basins will have strategically placed access holes in order

to facilitate maintenance. The basins will be inspected regularly to inspect for sedimentation.

The Harmony Grove Village South project is in a unique position to pursue this reuse
opportunity since it is found within the Rincon Water District. The Rincon Water District
possesses an existing recycled water system and has a very large winter user at a power
generation plant. This condition is unlike the typical County condition where the majority of the
rain occurs in the winter when there is minimal-to-no recycled water use. Since guidelines for
this reuse program presently do not exist, the project is unable to achieve the documentation and
agreements necessary to ensure this use at the tentative tract map stage. However, it is important

that the project preserves the right to confirm this use at the final map stage.
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In the unlikely event the project is unable to gain approval for stormwater use in the recycled
system, the project will construct a stormwater BMP system in accordance with the BMP
Design Manual as an alternative to the reuse system. The final BMP system will be designed
during final engineering, but for the entitlement, the drainage design for the project is designed

to accommodate a stormwater reuse system.

4.2  Hydromodification Analysis

The basins will also address hydromodification requirements in addition to peak flow attenuation
requirements. For more information regarding how the project complies with the final
hydromodification requirements, refer to the Preliminary Hydromodification Management Study,
prepared by Project Design Consultants. The stated purpose of the final hydromodification
requirements is “...to manage increases in runoff discharge rates and durations from all Priority
Development Projects, where such increased rates and durations are likely to cause increased
erosion of channel beds and banks, sediment pollutant generation, or other impacts to beneficial
uses and stream habitat due to increased crosive force” (County Final HMP, page ES-1). Flow

duration control is the most common form of hydromodification management.

5. HYDRAULIC CRITERIA, METHODOLOGY, AND RESULTS

Hydraulic calculations for pipes, inlets, and ditches will be performed during final engineering.
Offsite and north of the project, a new bridge crossing for Country Club Drive over Escondido
Creek is proposed. Refer to the project Preliminary Flood Study, prepared by Chang Consultants
for the results of the study.

The preliminary 100-year detention calculations were performed with Bentley’s PondPack
software. The preliminary detention calculations are included for CEQA purposes only and will
be updated during final engineering to reflect the final design. The basins were modeled as
underground vaults with complex outlet structures to accommodate the various
hydromodification and detention requirements. From the Rational Method results for Systems
200 and 300, the proposed condition peak inflow hydrographs were generated with Rick
Engineering Rational Method Hydrograph Generator. This program develops a synthetic
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hydrograph per the 2003 County Hydrology Manual using the results of the Rational Method
output. The inflow hydrograph for each system was then entered into Bentley’s PondPack
software and the detention routing was performed with the preliminary design of the detention
basin and the proposed outlet structure. The 100-year hydrograph was routed through the basin
to demonstrate that the post-development peak flow rate will be less than the pre-development
peak flow rate and that the detention facility will not overtop during the 100-year peak event.
The riser for each basin was designed to ensure that riser size, rim elevation, and orifice
placement worked in conjunction to properly mitigate the increase flow rate. The preliminary
hydrograph routing calculations are included in Appendix 5. Also included in Appendix 5 are
preliminary hydraulic calculations for a portion of the proposed storm drains. These calculations

will be updated during final engineering.

The preliminary calculations show that the outlet structure is not controlled by the tailwater
elevation, because the bottom of the North basin set a lot higher than the corresponding water

surface elevation in Escondido Creek. Refer to Appendix 5 for further detail.

6. ENVIRONMENTAL IMPACTS

This section summarizes the following questions for CEQA purposes.
Would the project:

1. Substantially alter the existing drainage pattern of the site or area, including
through the alteration of the course of a stream or river, in a manner which
would result in substantial erosion or siltation on- or off-site?

The project’s drainage patterns mimic the existing conditions, so no substantial
impacts will exist. The project does not propose to substantially alter the adjacent
Escondido Creek. Development of the project will not result in substantial erosion or
siltation on- or off-site.

2. Substantially alter the existing drainage pattern of the site or area, including
through the alferation of the course of a stream or river, or substantially
increase the rate or amount of surface runoff in a manner which would result in
flooding on- or off-site?

Existing drainage patterns will be maintained. The project will not increase the rate
or amount of surface runoff compared to the pre-project rates flow rates in the
receiving streams.
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3. Create or contribute runoff water which would exceed the capacity of existing or
planned storm water drainage systems?

The proposed runoff from the project will not tie-in with any existing downstream
storm drain pipe systems in Country Club Drive. The runoff will outlet directly into
Escondido Creek. It is anticipated that the proposed bridge for Country Club Drive
over Escondido Creek will be sized appropriately to convey the peak 100-year flow in
Escondido Creeck. Therefore, the project will not contribute runoff water which
would substantially change the existing condition to exceed the capacity of existing or
planned storm water drainage systems.

4. Place housing within a 100-year flood hazard area as mapped on a federal Flood

~ Hazard Boundary or Flood Insurance Rate Map or other flood hazard

delineation map, including County Floodplain Maps? For example; research the
foregoing and provide same (to indicate applicability or not) in the study.

No. The hydraulic modeling of Escondido Creek shows that the proposed residential
development area is well above the creek flood elevation.

5. Place within a 100-year flood hazard area structures which would impede or
redirect flood flows?

The northern portion of the project site, south of Escondido Creek, is currently
partially within the 100-year flood hazard area. A HGVS Escondido Creek
Floodplain Study has been conducted to ensure that the pads will not significantly
impede flood flows. In addition, the pads will be raised out of the flood hazard area.

6. Expose people or structures to a significant risk of loss, injury or death involving
flooding, including flooding as a result of the failure of a levee or dam on-site or
off site?

There are no dams or levees within or near the project site.
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7. CONCLUSION

This drainage report has been prepared in support of the preliminary design of the storm drain
improvements for the tentative map for the Harmony Grove Village South project. The purpose
of this report is to provide peak discharges for use in designing the private and public storm drain
systems for the project and to address the CEQA drainage issues. The hydrology results indicate
that the peak flow from the developed site do not exceed the capacity of existing storm water
drainage systems, and will be mitigated with the proposed detention basins to ensure post-project
flow rates do not exceed pre-project flow rates. Therefore, the storm drain system will be

sufficient to satisfy County criteria in the post-development condition.
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APPENDIX 1

Isopluvials - Intensity-Duration Chart - Runoff Coefficients —

NRCS Hydrologic Soil Groups
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San Diego County Hydrology Manual Section: 3
Date: June 2003 Page: 6 of 26

Table 3-1
RUNOFF COEFFICIENTS FOR URBAN AREAS

Land Use Runoff Coefficient “C”
Soil Type
NRCS Elements County Elements % IMPER. A B C D
Undisturbed Natural Terrain (Natural) Permanent Open Space 0* 0.20 0.25 0.30 0.35
Low Density Residential (LDR) Residential, 1.0 DU/A or less 10 0.27 0.32 0.36 0.41
Low Density Residential (LDR) Residential, 2.0 DU/A or less 20 0.34 0.38 0.42 0.46
Low Density Residential (LDR) Residential, 2.9 DU/A or less 25 0.38 0.41 0.45 0.49
Medium Density Residential (MDR) Residential, 4.3 DU/A or less 30 0.41 0.45 0.48 0.52
Medium Density Residential (MDR) Residential, 7.3 DU/A or less 40 0.43 0.51 0.54 0.57
Medium Density Residential (MDR) Residential, 10.9 DU/A or less 45 0.52 0.54 0.57 0.60
Medium Density Residential (MDR) Residential, 14.5 DU/A or less 50 0.55 0.58 0.60 0.63
High Density Residential (HDR) Residential, 24.0 DU/A or less 65 0.66 0.67 0.69 0.71
High Density Residential (HDR) Residential, 43.0 DU/A or less 80 0.76 0.77 0.78 0.79
Commercial/Industrial (N. Com) Neighborhood Commercial 80 0.76 0.77 0.78 0.79
Commercial/Industrial (G. Com) “ General Commercial 85 0.80 0.80 0.81 0.82
Commercial/Industrial (O.P. Com) Office Professional/Commercial 90 0.83 0.84 0.84 0.85
Commercial/Industrial (Limited I.) Limited Industrial 90 0.83 0.84 0.84 0.85
Commercial/Industrial (General 1.) General Industrial 95 0.87 0.87 0.87 0.87

*The values associated with 0% impervious may be used for direct calculation of the runoff coefficient as described in Section 3.1.2 (representing the pervious runoff
coefficient, Cp, for the soil type), or for areas that will remain undisturbed in perpetuity. Justification must be given that the area will remain natural forever (e.g., the area
is located in Cleveland National Forest).

DU/A = dwelling units per acre

NRCS = National Resources Conservation Service

3-6
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APPENDIX 2

Weighted Runoff Coefficient Calculations for Subareas with
Multiple Land uses and/or Soil Types



Summary Calculations to Determine Existing Condition Composite Runoff Coefficients for Individual Subareas

EXISTING CONDITIONS & OFFSITE CONDITIONS

Node 201
Total acreage=  0.85
SoilA SoilB SoilC SoilD| SoilA SoilB SoilC SoilD| Soil A SoilB Soil C SoilD| Composite
Land Use / Land Cover (acres) (acres) (acres) (acres)] C C C C A*C _ A*C A*C A*C | Runoff Coef.
Med Density Resid, 7.5du/ac or less 053 000 016 016 | 048 051 054 057 | 025 0.00 0.09 0.09
0.51
Node 210-202
Total acreage= 31.90
SoilA SoilB SoilC SoilD| SoilA SoilB SoilC SoilD| Soil A SoilB Soil C Soil D| Composite
Land Use / Land Cover (acres) (acres) (acres) (acres)] C C C C A*C_ A*C__A*C__ A*C_| Runoff Coef.
Low Density Resid, 1du/ac or less 0 0.00 2562 6.28 0.2 0.25 0.3 0.35 | 000 0.00 769 220
0.31
Node 212-210
Total acreage= 10.40
SoilA SoilB SoilC SoilD| Soil A SoilB Soil C SoilD| Soil A Soil B Soil C Soil D| Composite
Land Use / Land Cover (acres) (acres) (acres) (acres)] C C C C A*C___A*C___A*C___ A*C_| Runoff Coef.
Low Density Resid, 1du/ac or less 0 0.00 9.33 1.07 0.2 0.25 0.3 0.35 | 000 000 280 0.37
0.31
Node 214-212
Total acreage= _ 0.48
SoilA SoilB SoilC SoilD| SoilA SoilB SoilC SoilD| SoilA SoilB SoilC SoilD{ Composite
Land Use / Land Cover (acres) (acres) (acres) (acres)] C C C C A*C A*C A*C___ A*C | Runoff Coef.
Undisturbed Natural Terrain 0 0.00 0.2 0.28 0.2 0.25 0.3 0.35 | 0.000 000 0.06 0.10
0.33
Node 302-300
Total acreage= 15.40
Soil A SoilB SoilC Soil D| SoilA SoilB Soil C SoilD| SoilA Soil B Soil C Soil Dj Composite
Land Use / Land Cover (acres) (acres) (acres) (acres)] C C C C A*C_ A*C A*C A*C | Runoff Coef.
Undisturbed Natural Terrain 0 1417 1.23 0.2 0.25 0.3 0.35 { 0.00 0.000 425 043
0.30
Node 304-302
Total acreage= _ 0.33
SoilA SoilB SoilC SoilD| SoilA SoilB SoilC SoilD| Soil A SoilB SoilC SoilD| Composite
Land Use /Land Cover (acres) (acres) (acres) (acres)) C C C C A*C A*C A*C___A*C_| Runoff Coef.
Undisturbed Natural Terrain 0 0 0.3 0.03 0.2 0.25 0.3 035 | 0.00 0.00 009 0.01
0.30
Node 458-462
Total acreage= 34.50
SoilA SoilB SoilC SoilD| SoilA SoilB Soil C SoilD| SoilA SoilB SoilC SoilD| Composite
Land Use /Land Cover (acres) (acres) (acres) (acres)] C C C C A*C A*C A*C A*C | Runoff Coef.
Undisturbed Natural Terrain 0 0.00 6.01 2849 0.2 0.25 0.3 035 {( 000 000 180 9.97
0.34
Node 462-400
Total acreage=  0.95
SoilA SoilB SoilC SoilD| Soil A SoilB SoilC SoilD| Soil A SoilB SoilC Soil D Composite
Land Use /Land Cover (acres) (acres) (acres) (acres)f C C C C A*C A*C A*C A*C | Runoff Coef.
Undisturbed Natural Terrain 0 0 0.79 0.16 0.2 0.25 0.3 035 | 0.00 0.00 024 0.06
0.31

P:\4095\Engr\Reports\Drainage\Hydro\4095Cvalues.xls




Summary Calculations to Determine Existing Condition Composite Runoff Coefficients for Individual Subareas

EXISTING CONDITIONS & OFFSITE CONDITIONS

Node 464-468
Total acreage= __ 6.88
SoilA SoilB SoilC SoilD| Soil A SoilB SoilC SoilD| Soil A Soil B Soil C SoilD| Composite
Land Use / Land Cover (acres) (acres) (acres) (acres)] C C C C A*C A*C _ A*C__ A*C | Runoff Coef.
Undisturbed Natural Terrain 0 0 0.28 6.6 0.2 0.25 0.3 035 | 0.00 0.00 0.08 2.31
0.35
Node 468-462
Total acreage=  3.85
SoilA SoilB SoilC ScilD| SoilA SoilB SoilC SoilD | Soil A ScilB SoilC SoilD| Composite
Land Use / Land Cover (acres) (acres) (acres) (acres)] C C C C A*C __ A*C___ A*C___ A*C | Runoff Coef.
Undisturbed Natural Terrain 0 0 2.86 0.99 0.2 0.25 0.3 035 { 000 000 086 0.35
0.31
Node 470-468
Total acreage=__ 25.90
SoilA SoilB SoilC SoilD| SoilA SoilB SoilC SoilD| SoilA SoilB Soil C Soil D| Composite
Land Use / Land Cover (acres) (acres) (acres) (acres)] C C C C A*C_ A*C_ A*C  A*C | Runoff Coef.
Undisturbed Natural Terrain 0 0 071 2519| 0.2 0.25 0.3 035 | 000 000 021 8.82
0.35

P:\4095\Engn\Reports\Drainage\Hydro\4095Cvalues.xls



Summary Calculations to Determine Existing Condition Composite Runoff Coefficients for Individual Subareas

PROPOSED CONDITION & OFFSITE CONDITIONS

Node 204.6-202.6

Total acreage= 3.41
Soil A Soil B Soil C Soil D Soil A Soil B Soail C Soil D Soil A Soil B Soil C Soil D | Composite
Land Use / Land Cover (acres) (acres) (acres) (acres) Cc C C Cc A*'C A*C AC A*C___ |Runoff Coef.
Undisturbed Natural Terrain 0.00 0.34 3.07 0.2 0.25 0.3 0.35 0.00 0.00 0.10 1.07 _I
0.35)
Node 262.4-260.4
Total acreage= 12.60
Soil A Soil B Soil C Soil D Soil A Soil B Soil C Soil D Soil A Soil B Soil C Soil D | Composite
Land Use /Land Cover (acres)  (acres)  (acres)  (acres) Cc C C 9] A*C A'C A'C A'C__|Runoff Coef.
Undisturbed Natural Terrain 0 0.00 11.49 1.11 0.2 0.25 0.3 0.35 0.00 0.00 3.45 0.39
0.30}
Node 264.4-262.4
Total acreage= 0.48
Soil A Soil B Soil C Soil D Soil A Soil B Soil C Soil D Soil A Soil B Soil C Soil D | Composite
Land Use /Land Cover (acres) (acres) (acres) (acres) Cc C C 9] A*C AC A*C A*C__ |Runoff Coef.
Undisturbed Natural Terrain 0 0.00 0.2 0.28 0.2 0.25 0.3 0.35 0.00 0.00 0.06 0.10
0.33]
Node 268.4-266.4
Total acreage= 2.31
Soil A Soil B Soil C Soil D Soil A Soil B Soil C Soil D Soil A Soil B Soil C SoilD | Composite
Land Use/Land Cover (acres) (acres) (acres) (acres) Cc C C C A*'C A*'C A*'C A*C___|Runoff Coef.
Undisturbed Natural Terrain 0 0.00 1.58 0.73 0.2 0.25 0.3 0.35 0.00 0.00 0.47 0.26
0.32)
Node 288.4-286.4
Total acreage= 1.65
Soil A Soil B Soil C Soil D Soil A Soil B Soil C Soil D Soil A Soil B Soil C Soil D | Composite
Land Use /Land Cover (acres) (acres) (acres) (acres) C C C C A*C A*C A*C A*C___ |Runoff Coef.
Undisturbed Natural Terrain 0 0.00 0.21 1.44 0.2 0.25 0.3 0.35 0.00 0.00 0.06 0.50
0.34
Node 324-322
Total acreage= 0.87
Soil A Soil B Soil C Soil D Soil A Soil B Soil C Soil D Soil A Soil B Soil C SoilD | Composite
Land Use / Land Cover (acres) (acres) (acres) (acres) Cc C C C A*C A*C A*C A*C __ |Runoff Coef.
Residential, 24.0 DU/A 0 0 0.85 0.02 0.66 0.67 0.69 0.71 0.00 0.00 0.59 0.01
0.69]
Node 325-324
Total acreage= 0.34 .
Soil A Soil B Soil C Soil D Soil A Soil B Soail C Soil D Soil A Soil B Soil C SoilD | Composite
Land Use /Land Cover (acres) (acres)  (acres) (acres) Cc C [o] [o] A'C A*C A*C A*C___ |Runoff Coef.
Residential, 24.0 DU/A 0 0 0.11 0.23 0.66 0.67 0.69 0.71 0.00 0.00 0.08 0.16
0.70]
Node 328-326
Total acreage= 5.59
Soil A Soil B Soil C Soil D Soil A Soil B Sail C Soil D Soil A Soil B Soil C Soil D | Composite
Land Use /Land Cover (acres) (acres) (acres) (acres) C C C C A*C A*C A*C A*C___ |Runoff Coef.
Residential, 24.0 DU/A 0 0 5.09 0.5 0.66 0.67 0.69 0.71 0.00 0.00 3.51 0.36
0.69]
Node 338-336
Total acreage= 0.31
: Soil A Soil B Soil C Soil D Soil A Soil B Soail C Soil D Soil A Soil B Soil C Soil D | Composite
Land Use /Land Cover (acres)  (acres) (acres) (acres) Cc C 9] 9] A'C A'C A*C A*C___|Runoff Coef.
Residential, 24.0 DU/A 0 0 0.27 0.04 0.66 0.67 0.69 0.71 0.00 0.00 0.19 0.03
0.69]
Node 346-344
Total acreage= 1.10
Soil A Soil B Soil C Soil D Soil A Soil B Sail C Soil D Soil A Soil B Soil C Soil D | Composite
Land Use / Land Cover (acres) (acres) (acres) (acres) C C C C A*C A*C A*C A*C__ |Runoff Coef.
Residential, 24.0 DU/A 0 0 0.03 1.07 0.66 0.67 0.69 0.71 0.00 0.00 0.02 0.76

0.71]




Summary Calculations to Determine Existing Condition Composite Runoff Coefficients for Individual Subareas

PROPOSED CONDITION & OFFSITE CONDITIONS

Node 348-346
Total acreage= 0.19
Soil A Soil B Soil C Soil D Soil A Soil B Soil C Soil D Soil A Soil B Soil C Soil D | Composite
Land Use /Land Cover (acres) (acres) (acres) (acres) C C C C A*C A*C A*C A*C___ |Runoff Coef.
Residential, 14.5 DU/A 0 0 0.1 0.09 0.55 0.58 0.6 0.63 0.00 0.00 0.06 0.06
0.61]
Node 354-352
Total acreage= 0.08
Soil A Soil B Soil C Soil D Soil A Soil B Soil C Soil D Soil A Soil B Soil C Soil D | Composite
Land Use / Land Cover (acres) (acres) (acres) (acres) Cc C C [o] A*C A*C A*C A*C___ |Runoff Coef.
General Industnial 0 0 0.06 0.02 0.87 0.87 0.87 0.87 0.00 0.00 0.05 0.02
0.87]
Node 458-462
Total acreage= 34.50
Soil A Soil B Soil C Soil D Soil A Soil B Soil C Soil D Soil A Soil B Soil C Soil D | Composite
Land Use / Land Cover (acres)  (acres)  (acres)  (acres) c [o] [o] [o] A*C A*C A*C A*C__ [Runoff Coef.
Undisturbed Natural Terrain 0 0.00 6.01 28.49 0.2 0.25 0.3 0.35 0.00 0.00 1.80 9.97
0.34]
Node 462-400
Total acreage= 1.25
Soil A Soil B Soil C Soil D Soil A Soil B Soil C Soil D Soil A Soil B Soil C Soil D | Composite
Land Use / Land Cover (acres) (acres) (acres) (acres) C C C 9] A*C A*C A*C A*C___ |Runoff Coef.
Undisturbed Natural Terrain 0 0.00 1.03 0.2 0.25 0.3 0.35 0.00 0.00 0.31 0.08
0.31]
Node 464-468
Total acreage= 5.97
Soil A Soil B Soil C Soil D Soil A Soil B Soil C Soil D Soil A Soil B Soil C Soil D | Composite
Land Use/ Land Cover (acres) (acres) (acres) (acres) C C C 9] A*C A*C A*C A*C___ |Runoff Coef.
Undisturbed Natural Terrain 0 0 0.09 5.88 0.2 0.25 0.3 0.35 0.00 0.00 0.03 2.06 |
0.35]
Node 470-468
Total acreage= 25.90
Soil A Soil B Soil C Soil D Soil A Soil B Soil C Soil D Soil A Soil B Soil C Soil D | Composite
Land Use / Land Cover (acres) (acres) (acres) (acres) C C C C A*C A*C A*C A*C__ |[Runoff Coef.
Undisturbed Natural Terrain 0 0 0.7 25.2 0.2 0.25 0.3 0.35 0.00 0.00 0.21 8.82

0.35)







APPENDIX 3

100-year Existing Conditions Rational Method Computer Output
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RAITGNAL METHOD HYDROLOGY COMPUTFR PROGRAM PACKAGE
Reference: 5N DIEGO COUNTY FLOOD CONTROL OISIRICI
2803, 1085, 1081 HYDROLOGY MANUAL
{c} Copyright 1982-2012 Adwvanced Engineering Software {aes)
Ver. 19.6 Release Date: 86/81/2812 ticense ID 1580

Analysis prepared by:

SRgspEre ki pptTRervedainir OCCORTOTTION OF STUQY #FF¥ydsEfdsepiivideersbiny

* HARMONY GROVE *
* Oh AESS *
* BASIN 108-FXISTING CONOITION- 188-YFAR STORM EVENT *

FEREFFF I EFF TR F LA AT LR A kR AT HTAERRAIREFTE RN RS bk A Tk b kbbbl s

FILE MAMF: S1@QFL88.0AT
TIME/CATE OF STUDY: 15:86 11/18/2815

2883 SAN OIEGD MaNUAL CATIERIA

USER SPECIFIED SIORM EVENT(YFAR} = 18p.98
6-HOUR CURATION PRFCIPITATION {INCHES) =
SPFCIFIED MINIMUM PIPE SIZE(INCH) = 13,88
SPFCIFIED PERCEMI OF GRADIFNTS{OFCIMALY TO USF FOR FRICTION SLOPF = £.98
SAN DIEGD HYOROLDGY MAMUAL "C"-VALUES USFO FOR RATIONAL METHOO

NOIE: USF MOOIFIED RAIIONAL METIHOD PROCEDURES FOR CONFLUENCE ANALYZES
YUSER-OEFINED SIREET-SECIIONS FOR COUPLFD PIRFFLOW ANO SIRFFIFLOW MOOFL*

3,308

HALF- CROWN TO  STREET-CROSSFALL: CURE GUTTFR-GFOMETRIFS: MANNING
WIOTH CRDSSFALL  IM-  / QUI-/PARK- HEIGHI WIOTH LIP HIKE FACTOR
NO.  (FT) (FT)  SIOE / SIOE/ WAY  (FI}  (FI) (FT) (FI}  (m

8.815/0.015/8.828  8.47 2,88 £.8313 2,147 8.8158
GLOBAL STRFFI FLOW-DFPTH CONSTRAINIS:
1. kelative Flow-Depth = @.88 FFFI
a5 {Maxirwan Allowable Strest Flow Qepth} - (Top-of-Curb)
1. (Depth)*(velocity) Constreint = 6.8 (FI*FI/5)
*SIZF FIRF WITH A FLOW CAPACITY GREATIER THAN
OF EQUAE IO IHE UPSIREAM IRIBUTARY PIPF.*

P E T e N e e T e

FLOW PROCESS FROM NOOE 186.88 I0 MOOF 184,83 IS COOF = 31

WATURAL GESERI LANDSCAPING RUNOFF COFFFICIFNT = . Z0€0
SOIL CLASSIFICATION IS "C*
5.C.5. CURVF WUMBFR [AMC II} = 8S

INIITAL SUBAREA FLOW-LENGTH{FEET} = 288,98
UPSIRFAM FLFVATIOM(FFFT) =  1828.63
OOMHSTREAM ELEVATION{FEET) = G66.0208
ELFVATIION LIFFFRENCF{FEFI) = 54,80
SUBAREA OVERLAND TIMF OF FLOW{MIN.} = 6.684

WARMIMG: IMITIAL SUBAREA FLOW PATH LENGTH IS GREATFR THAN
IHE MAXTHUM OVERLAND FLOW LFNGIM = 106.08
{Reference: Table 3-1B of Hydrology Mamual)
IHF MAXIMUM OVFRLANG FLOW LENGIH IS5 USED EN T¢ CALCULATION!

188 YFAR RAINFALL INTENSITY{INCH/HOUR) = 7.218
SUBAREA REINOFF(CFS) = 2.16
TOTAL AREA{ACRFS) = 1.88  IQTAL RUNOFF{CFS} = 2.16

EE Rt R AR R R e R L LA PR Rl S A i S e A R L P ]

FLOW PROCFSS FROM NOOF 184.08 I0 NODE 182,80 Is COBE = si

>>p>»COMPUT F TRAPFZOEOAL CHANNEE FEOW<< e
»»r»>IRAVELTIME THRU SUBARFA (FXISIING FLFMFHI)<<<<<

7a8. 60
3, 1785

!

u

FLF 966,00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEFI) = 1445.88  CHANNFL SLOPF
CHANNFL BASE{FFET) = 18.88 “Z" FACTOR =  S.@82
MANNING'S FACTOR = £.835  MAXIMUM OFPIH{FFFI} = 1.88

188 YFAR RATHFALL INIFNSTTY(INCH/HOUR) = S.317
NATURAL DFSERT {ANOSCAPTNG RUNDFE COFFFICIFNT = .3008
SOIL CLASSIFECATION I5 "C”

S.C.S. CURVE NUMBER (AMC II} = 8S

IRAVFL TIME COMPUTFD USING ESTIMATEQ FLOW(CFS) =
TRAVFL TIMF THRU SUSARFA BASFO ON VELOCTTY{FEEI/SEC.)
AVFRAGF FLOM OEPTH(FEET} = ©.22 TRAVFL FIME(MIN.}
TC{MIN.} = 18.72

SUBAREA ARFA{ACRES} =  14.98
ARFA-AVFRAGE RUNOFF COEFFICTENT =
TOTAL AREA{ACRFS) = 15.9

koo

14,32
5.97
4.85

non

SUBARFA RUMOFF{CFS) =
@, 308
PFAK FLOW RATF{CFS) =

23,77
25.3%6

EMO OF SUBAREA CHANMEL FLOW HYDRAULICS:
OFPTH{FFET} = .38  FLOW VELOCITY{FFET/SFL.} = 7.34

LONGEST FLOWPAIH FROM NOOF 186.88 I0 NOOE 102.88 = 1645. 88 FFFI.

e e Rt L e e R P e I PR s Y PR TR R F T E PR LR ST WY

FLOW PROCESS FROM NOGE 182.88 70 NODF 188,88 IS CODF = 51

2> >COMPUTE TRAPEZOIDAL CHAMNFL FLOWC<<i<
»rre>IRAVFLTIMNF IHRU SUBARFA (FXISIING ELEMENT}<<<ex

T B e L e o zas= oo

ELEVATION DATA: UPSIREAM(FEEI) = TRR. B8 DOWNSIREAM{FEEI) = 67¢.80
CHANMEL LEWGTH THEU SUBAREA(FEEI) = 396,88  CHANNFL SLOFF = ©.8974
CHAMMFL BASE{FFFI} = 12.88 “2" FACIDR = 5.88Q

MAMNING'S FACIOR = £.835  MSXIMUM OEPTH(FFET) = 1.80

186 YTAR RAINFALL INTENSITY{INCH/HOUR} = S.888

WATURAL OESERI LANMDSCAPING RUNOFF COFFFICIENT = 3802
50TL CLASSTIFICATION IS “C*
5.C.5. CURVE MUMBER (AMC II) = HS

IRAVFE ITMF COMPUIFD USING ESIIMATED FLOW{CFS5) = 37.43
IRAYFE ITMF IHRU SUBARFA BASFD ON VELOCITY{FEFT/ZEC.) = 65.24
AVFRAGF FLDW OFPTH(FEET) = a,37 IRAVEL TIME({MIN.) = 1.84
To(MIN.} = 11.76

P14085EngrReportsiDrzinageiHydm
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SUBAREA AREA[ALRES) = 2,75 SUBAREA RUNDFF(CES) = 4.13
AREA-AVERAGE RUNCFF COEFFICIENT = 8.388
TOTAL AREA(ACRES) = 1%.6 PEAK FLOW RATE({CFS) = 8.8z

END OF SUBAREA CHANWEL FLOW HYDRAUELICS:
DEFTH{FEET} = .38 fFLOW VELOCITY(FEET/SEC.} = £.3%
LONGEST FLOWPATH FROM NODE 186.08 TG NODE ig6.89 = 2035.08 FEET.

R R L LT T R e e e L e e e EE E R e e T e T L T

FLOW PROCESS FROM NODE 160,88 TO NODE Igf.ga Is CODE = 81

23333 ADDITION GE SUBAREA TO MATNLINE PEAK FLOWCC<<C
108 YEAR RATMEALL INTENSITY(INCH/HOUR} = 5.888
HATURAL DESERT LANDSCAPING RUNOEE COEFFICIENT = 3900
SOTL CLASSTEICATION IS "C”
§.6.5, CURVE NUMBER (AMC IT) = 88
AREA-AVERAGE RUNOFE COBEEICIENT = ©,3600

SUBAREA AREA{ACRES) = 6.38 SUBAREA RUMOEF{CFG) = 8,03
TOTAL AREA{ACRES) = 1. & TOTAL RUMOFE{CFS) = Z8.82
TC(MEN.) =  11.76

TOTAL AREA(ACRES) =
PEAK £LOW RATE(CFS) =

&

END OF RATIOMAL METHOD ANALYSIS
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z METHOL HYDROLOGY COMPUTER

Terence: SAN DIEGD COUNTY MLODD o0
20032, 1965, 1081 UYDHROLOGY MANDRL

Lght 1933-2032 Rdvanced Enginssring Software {zes)

13,0 Relesase Dalte: 0670172012 License ID 1n0%

Analysis preparad D

Gk e ek b v e DESCTY PYLON OF GTUDY 4% vbseams s rnushiudsats s
- HERM "
. .
- TING CONDITION - LDO-YERL STOR ZVENT +

T B e L R I e R R R S

HAME: S200EI00.DAT
ALETE GEF STUDY: 13013 1R/20/2016

G0 MARTAL CRITERIE

UsE 0t STORM EVENT [YEAR) = 100.00

E—H t PRECIPITRTION (INCHES) = 3.300

SPE DIRE STZE(INCH) = 1B.O0

SFR O" GRADIENTS (DECIMAL) TO UsE FOR FRICTIGH S1OFE = 0,00
JAH LA ""'"—'\"ﬂ' Hpte) ”S]“") '"GR RATIGHAL ["J THOD

§ MODEL*

i SEER CURE  COTTEZR-CHOMETIRIEG: MANNIRG
/ OUT-/PRRK-  HEIGHT WInT PACTOR
IDE/ ¥RY fPTS { (a1}

0.015/0,018/0,020 0.87

FLOW-DEFTH CONET -_{.'\_LN" i
Floym[ueptl o« 2.0

ag 4 .*muﬁ Eilowable Str ¢ Depini - {Top-of-Curbd;
Yoo iDepth) - (Velowity) Constraint = 6.0 (FTHFT/S)
‘SLZE PIPE WITH A& FLOW CRPACITY GRERTIR TIHAN
= 5= o

O EQULL TO THE UPSTREAM TRIRBITARY PIDD

wreRRIRTIGHAL METHOD INITIAL SUARREA RNALYSTID<<<

r“J
SCAPING RUNGEF COEFFILIENT = (3300
(AN TTY = 0

L{EREY ) = 120,00

s _n'\:?l"ﬂ OVERLA

WAEMING: [NITIAL 5 AREATER TR

THE HAXTMUM OVERLEHL FLOW LENCTH -
iReference: Table 3-IB of Hydrology b
THE MANIMIM OVERLAND FLOW LENGTH IS
130 TEAR RATHZALL INTERSY ']'V[T]'!;}JK”DLR.’ = 7,
SURBAREA RUNGET (CES) = LI7
TOTAL AREA (BCRES) = 0.48 TOTAL RLENOEEN(CFS) = 1.1%

ALCULATION?

R R R R R R R T R T R e A I R C s

FLOW PROCESS FROM NGCE 21T,00 TO KODE ZI0.00 T& CODE w  B1

Frrr>COMPUTE TRAPDIGIDAL CHANN

EL FLOW<<<ag

i »2»»>TRAVELTIME THRO SUBAREZA (EXISTING ELEMEN¢J<<<<<
;I = i a7 b 26 ST m= FEOEE) = B
; ELEVATIGN DATA: UPSTREAMI{FZET) = 808.00 & STREAM (FEET) £90.00
; CHEMNEL LONGTH THRU SUBAREA(FEETY =  T2L.00  CHANHEL SLOPE = (.1628
CHEMMEL BASE{FEET} =  I0,00  "2" FRCTOR 5,000
MENNING'S FACTOR = .835  MAXIMUM DEFTH{FEET} = 1.00
300 ¥YEAR BRINFALL INTEMSITY [INCH/UCORY = 46.09%
*USER SPECITIED!SURAREA)
SATPRAL DESERT LANDSCAPING RUACF COEFIICIENT = 2100
5.0.5. CUBVE WUMBER (AMC II) = 0O
TRAVEL TIME CCHPUTED USINC ESTIMATED FLOW{CTS) = 11,10
§ TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FREET/SEC.Y = 5.40
: BVERAGE FLOW DESTH(FEET! =~ (.13  TRAVEL TIME{MIN.} =  2.24
i Te(MIN.] = 8.6?
FUBAREA RREERIACRES] = 10,40 LUBARER RUNGFF{CFS) = 1065
ARER-AVERRECE PII’&(_}L‘E COEFFICIENT = 0,3%]
TOTEL BREE{ACRES) = 1.9 PEAX FLOW RATEICES) = 20.62
ENE OF SUBAREA CHANNEL FLOYW HYDRANLICS:
CERTH(FEET) = .27  FLOW VOLOCITY{FLEET/S2C.) =  £.68
LOWEEST FLOWDATH FROM 15CDE 214,80 TG NODE 2140.00 = 405,00 FECT.

R R R R R R R R R L B I A IR AT Y

FLOW PROCESS FROM NODE

214, Ou TS NODE 20Z.00 I QobE - B1

»22>>C0MPUTE TRAPEZOIDA]. CH
FerrrTRAVELTIME THRLE SURAMRA
iy ol 4w =

ELEVATION CATA: UPETRERM (FERT) = 30.00  DOURE

o e

EAM{FEET} B3F. 00
CHANNEL 1E2nETH PURY SUBAREA(FERET) = Q90,00 CHANMNEL SLOPE w  0.05256
CHANNEL BASE(TFRET) = i0.00 "L" FRCTOR = 5.000
MAWNING'S FACTOR = [.036 MAXII# DEPTH [FEET) = 1,00

100 YEAR RAIRPALI. IMTERSITY (INCH/HOUR) -  5.id2
TUSER SPENIFIRD (RU3ARER) @
NATURAL DREERT LANDSCRPING RUNOEF COEFFICIENT = .3IC0

5.C.8. CURVE RUMBER [BMI 11 = 0

TRAVEL TIME COMPOTEDR USING ESTIMATED FLOW(CFS) = 45,95

TRAVEL TIME THRU SUIAREA DASED OM VELOCITY (FEET/SEC.) = 5.5%

AVERACE FLOW DEETH[FEET) = 0.5% TRAVEL TIME(MIN.) = 2.7%

TofMIH. ) = Il.43

SURAREA ARER(ACRELRD ~ K SURRRER ROMOPEICEZ) = S0.45
AREA-RVERACE RLWOTF COSTRICIEN C.310

ToUAL AREM (ACRES) = 12 PEAK FLOM RATE (CFS) = 67,71
SHO OF SUBRRER CHARNEL FLOW HTDRRDLICS:

L‘-;PT‘*""I' Tho= 0,74 FLOW VELOODITY (FRET/SED.) = .73

Lo TLOWEATH FROM NODE 214,00 TO HODE 202,00 - 1B95.,00 FEET.

B R e I T R IR S A B e A A Y

FLOW PROCESSZ FROM HODE

230,00 TS HODE 202,00 Is CopE =

»rrx>>DESIGHATE INDEREMDENYT STREAM FOR CONFLUENCOE<<<<<

P4 085 EngrReporsiDizinagaiHydr
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SETRERM 1 BRE:
. th ERTL GRS AT COUFLUED e7.72

R A R T R E e R e R e e N A LA PR L L MR L R L ]

.00 TD NOGE 206,00 15 CODE - 21

Pk ekt kv

HITIRL SUBARER ANRLYSTS<<<<g
s AT

IEWT = 2000

NDSCRPLE JC RU'\OFT COEFFI
ro onow

(AN T

HLGES
GREATER THA

TH = 100, 0
. '—!yo...o;cgy Hanuall
E JENGTH IE URED IN To
i ”1 CHAHOURY = T.210

[
0.3z

it O'\:'ERT_-,T-\.ND
'1‘ab1r_ 3—"'
Y CALTULRTION!
TOTAL ROHOFR(CFE) = .1l

B R L TRl L R R R AL AR TR R TR

206,00 TO HODE 204,00 15 Cobi = 51
FLwl<oags
ING FLEMENT) o<
9“8 00 QOWHSTRE = HEG. L0
= §.24%6
CEHANNEL A A
G‘S Pt 2 3 oM D"“J"}{\
CHAHoun: =
J_-P IDECALIRG COEFFICI
CRTION 18 “C*
VEONUM3ER (AMC I1) = BE
i% COMPUTED USLHG ESTIMATED FLOW(IFR) = 4.60%
"HL‘U a"' AREA BRSEL O’\I TFERTASEC.) = 4,049
w C.o% . = 2.48
SUBRRER RUNOFF{CF3; = .58
s 0,380
PEAK FLOW RATRICES) = Y-
noCHANRNEL 140\‘ HYDRAULICE:
: FLOW YELOCIYY {FEEYT/SEC.) = Loov
OWPATH FRON "'O“E 208.00 TG RWOLDE 205,60 = THO.GO FERET.

204,00 TO WOLE IC2.e0 18 COpE - 51

CHRARNEL FLOWCOOT
NG ELE?’Fbi1‘14{<<<

DORNET }*"‘I-‘*[J {FEET) =
CHRA s B2IoRE -

BE0.00
— 545

]

PR EngrieporsDraitageiydo Pagedofh

CHANNEL BRSE(FEEZT) = if.oo TEt FACTOR = 5.000
HMAWNING'S FACTOR ~ 1.A923 MEMIMOM DBEPTH (FEETJ = 1,08
100 ¥ZAR RARING 11~1'T‘EHST"‘\’ {INCH/HCUR) = L0Bd

HATDRAL DESERT LANDESCZPING RUNDEF COEFDICI ENT L3000

ZOXL CLASEIF1CATION B35 O
§.C.5. CUEVE NOMBER {AMO II) - BE
TRAVEL TIME COMEOTED USING ZS5TIMATLD FLOW (CFS) = S.iE
TREAVEL TIME THLD SUBAREA BASER ON VELOCITY (FERT/EEC.) = 2.80
AVERA CL. FLOW JLP“H{L“‘E-} = 0.0 TRAVEL TIME [MIN.) = 2.349
o 1.56
FE~{AFR"Q| = 1.30 SUBAREA RONDEE (2FE] = 1,47
FEGE RUNDEE CORFFICIENT =  4.300
WRER (AIRES) = 5.4 PERK FLOM RATL(CES) = .14
END OF SUBARER CHANNEL FLOW HYDRAGLICS:
DEPTH{FEET! ~ Q.20 FLOW VEIOCLTY {FRET/SEC,) = .79
LONGEST TLOWPATH FEOM NODE 203.00 TO ROGE 02,00 = 1Z25.00 FLET.

PROCESS 0 WOOE

FrOM =04,00

0F STREAME = 2
£ USED FOR INDEPENDENT STREAM 2

TOTAL HUMBER

CONFLIZNCE VALD ARL:

TiMn OF CONCERTRATIOR[MIN.) = 11.56

RAINMFALL XNTENSITY (1NCH/HR) = .08

TOTAL STREAM ARRA{ACRES) = 5.36

BEBE FLOW WATE{CFS) AT CONELEENIR = a.14

** COWFLUZ®CE DATHR **

STREARN RENQEE T INTENSIEY

MUMBER (OFS) LMTH, ) (THCHHOUR ) ' !
i B7.7L 11.43 5.10Z 42,78
z .14 11i.5% G.0G6E 336

RAINFALL INTENSITY 2HD T1NE OF COMCENTRATIOR RATIO

CONELUENCE FORMULA USED FOR 2 STRERME.

*+ PEAK FLOW RATEZ TRELE **
STRERAM RUNOFE To INTENSITY
ROM3ER Fah [ AN ] {INCH/AOER)
LG i 5,102
S.4364

ARE RS FOLLOWS:
To(MIN.] = 11.43

214,00 T¢ HODE ZRd.00 = 1§9%,00 FEET,

PR T R R N R A A R R R e AR s L et

FLOW PROGCESS FROM RODE .00 7O MODE FOR.GO0 IS CODE = 21

222 xTRAVELTIME THRD SU-—@F:

TVATION DATA; FPSTRERM(FEET 636.00 DO Jt~5T -A”tr1 1:'1‘] = 570,00
ClHaHN=L LENGTH THIWD SUBAREA{FEETY = 1%25.800 CHANNEL SLOPE = $.044d6
L BREE[FEET) = IR0 L' PRCTCR = 5.400
HEHN1HG'S FACTOR = {.02% MAXEMOM DREPTH (PEET) = 2.04
100 YEAR HAINFALL INTEMSITY | T‘J\,FIHOU'U = 4,784
RESIDENTIAL (1. DUJBRC OF LES ROMOFE CORFFICIENT = 2600

PG5 ENgs Reports Sralnagettlydio Paged of §



R ]

PACCESS TROM N0DE 201,00 TO

1 '\’
BEN RREA A
\;'AL.' AREA (ACE

T MINL

B R o L R R R R AR R LR )

FLOW PROCESS ¥ROM 1I0DE 200,00 TS HIDE 200,00 IS CODE = 81
R S P
o.08
116,35

COERL L = 14,98

P:uﬁ’gﬁﬁEngE\REgarts@rainage‘ﬁydh Page 501 5
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RALIONAL MEIHOO0 HYDROLOGY COMPUTER PROGRAM PACKAGE
Refterence: SAN OLEGO COUNTY F1000 COWIROL OISIRICT
23@3,1985, 1981 HYOROLOGY MANLAAYL
{c) Copyright 1382-2@12 Advanced Engineerlng Software {aes)
Ver. 19.0 Relesse Date: 86/081/2812 License ID 3582

Analysis peepared by:

EEFEESEFE LY EE LR EEE RS ] DESCRiFIIDN OF SIUDV FFrFk vl vk FrprrFEAFRFIE S

* HARMONY SROVE *
# 3N 4395.41 *
* BASIN 388 - EXISIING CONDITION - 1@d-yEAR STORM EVENT *

EESEES ER L LR R AL P L LR E LS R RS L s LR LR RS TR LR AR E RS RS LR AR S S

FILE NAME: S3DQE1QE.0AT
TIMESCATE OF STUDY: @8:38 81/21/2d15

2383 S5AN DIEGD MANUAL CRITERIA

USER SPECIFIED STORM EVENI{YEAR) = 188.pd
G-HOUR DURATION PRECIPITATION (InCHES) = 3,388
SPECTFIED MINIMUM PIPE SIZE{IN{H) = 18.8@
SPECIFIGD PERCENT OF GRADIEHIS{OECIMAL) IO USE EOR FRICIION SLOPE = 8.8
SAN OIEGD HYDROLOGY MANUAE "C-WAIUES USED EOR RATIGHAL METHOO
NOIE: USE MOOIEIED RALIOMAL METHOD FROCEDURES FOR CORFLULCNCE ANAEYSES
FUSER-HEFINED SIREEI-SECIIONS FOR COUPLED PTPEFLON AND SIREETIELOW MODEL*
HALF-  CROWN IO SIREEI-CROSSEALL: CURB GUTTER-GEOMEIRIES: MANNING
WIOIH CROSSFALL IN- f OUY-/PARK- HEIGHT WIOTH L¥P HIKE EACIOR
Mo, {EI} {EL} SIOE / SIDE/ WAY {EI} (ET} {FT} {FI} ()
1 39.8 2h.d da.018/8.418/9.620  d@.67 Z.@0 ©.9313 @.167 d.4154@
GLOBAL SIREEL ELOW-DEPIH COMSIRAINIS:
1. Relative Elow-Oepth = @.4@ EEEL
a5 {Maximum Allowabie Street Flow Depth) - (Iop-of-Curb)
2. {Depth}*{velocity) Constraint = 6.8 (FI*EL/S)
¢SYZE PIPE WIIH A ELDW CAPACITY GREATER THAN
08 EQUAL IO IHE PSIREAM IRIBUTARY PIPE.*

AR R AR E R AR R TR R PR TR SRR R R AR R R TR AL R TR
FLOW PROCESS FROM NOOL 384.88 I0 NODE 382.88 Is CODE = 21

335 »RATIOMNAL METHOO INIIIAL SUBAREA ANALVSIS <4<

TUSER SPECTFIEQ{SUBAREA]:
NATURAL DESERI LANDSCAPING RUNOFF COEEEICIENT = . 3688
S.C.5. CURVE MUMBER (AMC II) = @

INIIIAL SUSAREA ELOW-LENGTH{ELEI} =

2608.08
UPSTREAM ELEVAIION{EEEL) = B812.88
OUWNSTREAM ELEVATIOM{EEEL} = 757.848

ELEVATION OILFFERENCE (FEEI) = 55.484
SUBAREA DVERLAND TIME OF ELOW{MIN.} = 5.684
WARNIMG: INITEAL SUBAREA ELOW PATH LENGTH IS GREATER FHAN
IHE MAXIMiM OVERLAND FLOW LENGIH =  100.0@
{Reference: ¥able 3-18 of Hydrology Manual)
THE MAXIMUM OVERLAND ELOW LENGIH IS USED IN I¢ CALCULATION!
188 YEAR RAINEALL IWTENSITY{INCH/HOUR) = 2.21@
SUBAREA RUNGEE{CFS) = 8.71
LOTAL AREA{ACRES) = .33 IOILAL RUNGEE{CFS) = 8.7%

LR R R R R R e T L L e R LR e L PR P YRR F DY

ELOW PROCESS FROM NOOE pZ.ee L0 NOODE 383.68 IS COOE = 51

220 COMPUTE TRAPEZOIDAL CHANNEL ELOWccgaq
»»?2»IRAVELTIME THRU} SUBAREA {EXISTING ELEMENI}¢<e<<

ELEVATZON DATA: UPSTREAM{EEET) =  757.80 OOWNSIREAM{FEET) =  685.80
CHAMNEL LENGIH IMRU SUBAREA{FEEI} = 1896.88 CHANNEL SLOpE
CHANNEL BASE(FEEI} = 18.8@ “Z" EACTOR ~ 5.98@
MANNING'S FACTOR = @.835  MAXIMUM DEPTH(EEEI} = 1.¢@

180 YEAR RAINEALL INTENSITY{INCH/HOUR} = 5.562

*USER SPECTFIEQ{SUBAREA):
NATURAL OESERT LANCRCAPING RUNOFF COEEFICIENL = 3684

5.C.5. CURVE NUMBER {aMC IT) = @
TRAVEL TIME COMPUTED USTHG ESTIMATED FLOW{CES) = 13.86
IRAVEL IIME THRY SUBAREA BASED OM VELOCIIY{EEEI/SEC.) =  §.49
AVERAGE FLlW DEPTH(EEET) = @.23  TRAVEL TIME{(MIN.) = 3.31
To{MIN.) = 10.88@
SUBAREA AREA{ACRES) = 15.48 SUBAREA RUNOFF(CFS} =  25.78
AREA-AVERAGE RUNDFE COECFICIENI = @.308
TOTAL AREA{ACRES} = 15.7 PEAX ELOW RATE {CES) =

u oA
©
=
L
&a
w

26,25

ENO DE SUBAREA CHANNEL “E0W HYDRAUMLTCS:
OEPTIH{EEEL) = @.33 FLOW VELOCITIY{EEEI/SEC.} = &.81

LONGEST FLONPATH FROM NOOE agd.a0 TO NODE 38d.08 = 1356.88 EEEL.

R T T T L T LT R ey

ELOW FROCESS EROM NOODE 300,768 IO NOOE jag.e8 15 CODE = 81

»rrypAQ00TTI0N OF SUBAREA TO MAINLINE PEAH Ei04W<<c<s
188 YEAR RATNEALL INTENSETY{INCH/HOUR} = 5.562

WATURAL OESERY LANOSCAPING RUNOFF COEFEICIENI = 3888
SOIL CLASSIEICATION IS "C°

5.C.5. CURVE MUMBER (AMC II) = BS

AREA-AVERAGE RUMOEE COEFEICTENT = §.36dd

SURAREA AREA(ACRES) =  0.80  SUBAREA RUNOEE{CES) =  9.88
TOTAL AREA(ACRES) = 15.7 TOTAL RUNOFF(CES) = 26.25
TC{MIN.} = 18.8@

ENO DE STUDY SUMMARY:

TOIAL AREA{ACRES) = 15,7 IC{MIN.} = 168,08

PEMX ELOW RATE{CES} = 243,25

P09 EngrRepedsiDrainagetHydio
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END OF RATIOMAL METHOD ANALYSIS

i
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RATIONAL METHOD HYOROLOGY COMPUTER PROGRAM PALKAGE
fiefarence: SAN OTEGD {OUNTY FLOOD CONTROL DTSTRTCT
29035, 1985, TYET HYDROLOGY MANUAL
(¢} Copyright 1982-2812 Advanced Engineering Software (aes)
ver. T75.@ gelease Date: @6/@T/2QT2 Llicense T T5@9

Analysis prepared by:

Fkgksdtdedbdahsdisrrtiehsnd NESCRTPTTON OF STURY ¥ ¥FRfFdsfsvkrsLesFrysssds

¥ HARMONY GROVE ®
+ IN 4855.8T *
¥ BASTN 488 - EXTSTTNG CONATTTON - TD@-wiaAR STORM £vENT *

EAA R EFFRFE RS R F I v R r AR R LA R P R A R F N R AR AR R AR FKETF R R VRS kT b xR

FTLE NAME: S480EL@G.DAT
TIME/RATE OF STUQY: @%:36 @T/27/28TS

2083 SAN OTEGD MANUAL CRTTERTA

USER SPECIFTED STORM EVENMT(YEAR) = 199, dg

F-HOUR BURATTON PRECTPTTATTOM {INCHES} = 3.3@4

SPECIFIED MINTMUM PIPE SIZE{THCH} = TB.29

SPLCTFTED PRERCENT OF GRADTENTS(DECIMAL) TO USE FOR FRICTION SLOPE = £.9@

SAN DTEGD HYDROLOGY MANUAL "C"-VALUES USED FOR RATTOMAL METHOD

HOTE: USE MOOIFTEDC RATTONAL METHOD PROCEQURES FOR LONFLUENCE ANALYSTS

*USER-DEF TNED STREET-SELTIONS FOR COUPLED PTPEFLOW AND STREETFLOW MODEL*
HALF-  CROWN TO  STREET-CROSSFALL: CURE GUTTER-GECMETRTES: MAKNTHG
WIOTH CROSSFALE  TH-  f OUT-/fPARK- HEIGHT WTOTH LIF  HIKE FACTOR

NO. (FT) {FT} SIDE / STRES WAY (FT} {FT} {FT} (rT} {n}

i 36 9 0.4 a,818/8.915/9.028  4.67 2.94 9.9373 4.767 8. GTSG

GLOBAL STREET FEOW-DEPTH CONSTRATNTS:
T. Relative flow-fepth = @.8@ FEET
as {Maximum Allowable Street Flow Depth} - {Top-of-Curb)
2. (Depth}*(velocity} Constraint = &.8 {FT*FT/S)
¥CTZE PIPE WTTH A4 FLOW LAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRTEUTARY PIRE.*

AXKAREETF AR A AL ARAFRT R A SRS F R IRt FrIdFsendnbdibrsténrrE AR FrerRdERFbrakrhbnbadsk

FLOW PROCESS FROM NODE 472.98 TO HOBE 474,88 15 COOE = 2T

53> RATTONAL METHOR THITTAL SUBAREA ANALYSTS{<<€<

WATURAL DESERT LANDSCAPING RUNOFF (OEFFTLIENT = 3584
SOFL CLASSTETCATION TS "B™
S.C.5. CURVE NUMBER {AMC IT) =~ 83

INITIAL SUBAREA FLOW-LENGTH(FEET} = 22@.04
UPSTREAM ELEVATTOM{FEET) = 93,88
OUWNSTREAM EEEVATTOM(FEET} = 875,48
ELEVATTON DTFFERENCE(FEET) = 198.49

SUBAREA OVERLAND TTHME OF FLOW(MTN.} = 6.3267
WATRMING: INITIAL SUBAREA FLOW PATH LENGTH TS GREATER THAN
THE MAXTMUM OVERLANQ FLOW LENGTH =  104.¢@
{Reference: Table 3-T8 of Hydrology Manual)
THE MAXTMUM DVEREAND FLOW EENGTH IS USEQ IN T¢ CALCULATION!

THO YEAR RAINFALL INTENSITY(INCHSHOUR} = 7. 516
SUBAREA RUMOFF{{FS} = 3.42
TOTAL AREA{ACRES) = T.2@  TOTAL RUMOFF{{¥S) = 3.42

FE e L P E L T R PR FETRE TR ¥ I P arp s

FLow PROCESS FROM MOBE 478.88 T NORE 468,89 T: {OBE = ST

=53 »>C0MPUTE TRAPEZOTRAL CHAMNEE FEOWe<<<<
2y TRAVELTTME THRU SUBAREA (EXTSTTHG ELEMENTJ<<«<«

ELEVATTON 0ATA: UPSTREAM{FEET) = 75,88 DOWNSTREAM{FEET) =

CHANNEE LENGTH THRU SUBAREA{FEET) = T480.00  (HANNEL SLOPE = @,15@7
CHAMNEE BASE{FEET} = T@.8@ “I" fALTOR = 5.808
MANNTNG'S FACTOR = @.@35  MAXTHMUM DEPTH{FEET) = 1.84

TEE YEAR RATHFALL TNTEMSTTY{TNCHAHOUR} = 5.694
*USER SPECTFTEO{SUEAREA]:

MATURAL DESERT LANOSCAPTWG RUKODFF COEFFTLIENT = . 3Se®
5. C.5. CURVE NUMBER (AMC TT) = §&

TRAVEL TIME COMPUTED USTNG ESTTMATEOD FLOW{CFS) = 25.74

TRAVEL TIME THRU SUBAREA BASED ON VELOCTTY(FEET/SEC.) =  7.37T

AVERAGE FLOW OEPTH{FEET) = g.3% TRAVEL TTME(MTN.} = 3.37

TeMTN.} = 9.64

SUBAREA AREA{ACRES) = 25,94 SUBAREA RUNOFF(CFS) = S0l
AREA-AVERAGE RUNOFE COEFFICIENT = @.358

TOTAL AREA(ACRES) = 7.2 PEAX FLOW RATE(CFS) = S4.20
ENR OF SLIBAREA CHANWEL FLOW HYPRAULTCS:

OEPTH(FEET} = @.49 FLOW VELOCTTY(FEETISEC.} = 8.9%

LONGEST FLOWPATH FROM NOOE 472,00 TO WODE  468.80 =  T799.9@ FEET.

FEFFFEA A PF LR F N A B RETFA R ER AR AR LN ERXAF AR KX R LR Cr bk E S d vk kLT a ek T okt ¥

FLOW PROCESS FROM NODE 479.88 TO NOBE 458.88 TS LOBE = 1

>»>»>DESIGNATE TNOEPENOENT STREAM FOR CONFEURNCE(<<L

TOTAL NUMEER OF STREAHS 2
CONFEYENCE VALUES USED FOR TMOEPENDENT STREAM T ARE:

TTME OF CONCENTRATTOM{MTN.} = 9.64
RATMFALL INTEWSITY(ZHCH/HR) = S.6%

TOTAL STREAM AREA{ACRES) = i7.:24

FEAX FLOW RATECCFSY AT COMFLUENCE = 54.24

AR AR R R AR AR AR R R A R AR N R KRN ER AR K AR A NI E F S TR R AR R P A AR ISR T FE I E X TFRTRETE

FLOW PROCESS FROM NODE 466,98 TO MNOOE 464.98 7S CODE = 27

»» 22 >RATTONAL METHOO TNITTAL SUBAREA ANALYSTS(((((

PHUASEngrReportsiDrainageltiydro
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SOTL CEASSIFICATION I5 "B°
S.C.5, CURVE MYMBER (AMC II) = 88

INETIAL SUBAREA FLDW-LEMGTH(FEET) = 280.80
UPSTREAM ELEVATION{FEET) = 995,00
DOWNSTREAM ELEVATIDM({FEET) = BY5. 00
ELEVATIDN DIFFERENCE(FEET) = 128,808
SUBAREA DVERLAND TIME OF FLEW(MIN.) = 6,267

WARNING: INITIAL SUBAREA FLDW PATH LENGTH IS5 GREATER THAN
THE MAXIMUM OVEREAND FLOW LEMGTH =  198.99
{Reference: Table 3-1R of Hydrology Manual)
THE MAXIMUM DVEREAND FLOW LENGTH IS USED IM Tc CALCULATIDNI
1G9 YEAR RATNEALL INTEWSITY(INCH/HDUR} = 7.516
SUBAREA RUNDFF(CFS) = 2.42
FOTAL AREA(ACRES) = 2.52

TOTAL RUNOFF(CFS) = 2.4z

D S L R T R T R e I A ST LI L L T P L T

FEDW PROCESS FROM NDDE 464,88 TO MNODE 468.8¢ IS CODE = 51

>35> >COMPUTE TRAPEZDIDAL CHANMEE FLOWe<<¢qx
¥ » TRAVELTIME THRY SUBAREA (EXISTING ELEMENT)<c<<<

ELEVATIDN DATA: UPSTREAM(FEET) =  B75.80 DDWNSTREAM{FEEY) =  652.80
CHANNEL EENGTH THRU SUBAREA(FEET) =  758.88  CHANNEL SLOPE = ©,1973
CHANMEL BASE(FECT) = 18.88 "I FACTDR =  5.800
MANNING'S FACTOR = 9.@35  MAXIMUM DEPTH(FEET) = 1,80
180 YEAR RAINFALL INTENSITY({INCH/HOUR) = 6.284
*USER SPECIFIED({SUSAREA):
NATURAL DESERT LANDSCAPING RUNDSF CDEFFICIENT = .3508
$.C.5, CURVE NUMBER (AMC II) = &8
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(LFS) = 18,84
TRAVEL TIME THRU SUBAREA BASED OM VELDCITY(FEET/SEC.) = 5.24
AVERAGE FLOW DEPTH(FEET) = ©.15 TRAVEL TIME(MIN.) = 2.08
To(MIN,Y = 8.27
SUBAREA AREA[ACRES) = 6.88 SUBAREA RUNCEF (CFS) = 15.12
AREA- AVERAGE RUNOFF COEFFICIENT = &.3%8
TOTAL AREA(ACRES) = 7.8 PEAK FLOW RATE(CES) = 17.16
END OF SUBAREA CHANNEL FLDW HYDRAULICS:
DEPTH{FEET) = ©.20 FLON VELOCITY(FEET/SEC.) =  7.67
LONGEST FLOWPATH FROM NDDE  466.88 TO NODE 468,80 = 958,88 FEET.

AEA LR AR DR KA KR R ¥R TR T LA F 2 A ¥ 2 TS F T AR P hF L e kAR F XA A A F R AR LR KPR ER AT TR T KA

FLI PRDCESS FROM NODE 464,88 TG NDDE 458 .89 IS CODE = 1
»2>>oDESTGNATE IMDEPEMNDENT STREAM FOR CONFLUENCE<<<<x
333> 2AND DMPUTE VARTOUS CONFLUENCED STREAM VALUES<c<<(

TOTAL MUMBER OF STREAM: = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.} =  8.27

RAINFALL INTENSITY(INCH/HR) = 6.28

TOTAL STREAM AREA(ACRES) = 7.80

PEAK FLOW RATE(CFS) AT CONFLUENCE = 17.16

** CONFLUENCE DATA *%

STREAM RUNOFF Te THTENSTTY AREA
NUMBER (CFS) (MEN.)  (THCH/HDUR) (ACRE)

5.694
.84

1 54.28
2 17.16

7.8
7.88

RATMFALE INTENMSITY AND TIME DF COMNCENTRATION RATIO

CONFEUENCE FORMULA USED FDR 2 STREAMS,
¥ PERK FLDW RATE TABLE *%

STREAM RUNDFF Tc INTENSITY
NUMBER (CFS) (MIN.) {THRCHAHOURY
1 63.67 B.27 G284
2 69.75 .64 5.694

COMPUTED CONFLUEMCE ESTIMATES ARE AS FOLEDWS:

FEAK FLOW RATE{CFS) = 69,75 Te(MIN.) = 9.64
TOTAL AREA{ACRES) = 35.8
LDNGEST FLEWPATH FROM NODE 47200 TO NODE 468,00 = 1700.88 FEET.

ERRFREFF LR FHEL AR AT RFF R ALK A EFATRLRXARIRE 2 E A NAAFE RS SR bbbkt ki kb g d

FLOW PRDCESS FROM NDDE  468.68 TD NDDE  462.8P IS CODE = ST

2> COMPUTE TRAPEZOIDAL CHAMNEL FLOMW<¢<<<<

»>>>>TRAVELTIME THRU SURBAREA (EXTSTTNG ELEMENT)<<<<<
ELEVATIDN DATA: UPSTREAM(FEET) = 652.80 DDWNSTREAM(FEET) =
CHAMNEL LENGTH THRU SUBAREA(FEET) =  430.80  CHANNEL SLOPE =
CHANNEL BASE(FEET) = 1€.88  "2" FACTDR =  5.080
MANNING'S FACTDR = 8.83%  MAXIMUM DEPTH(FEET) =

190 YEAR RAINFALL INTENSITY(INCH/HOUR} = S, 327
*USER SPECIFIED(SUBAREA) :
MATURAL DESERT LANDSCAPING RUNDFE CDEFFICIENT = 3180
$.C.5. CURVE NUMBER (AMC II) = B8
TRAVEL TIME CDMPUTED USTNG ESTIMATED FLOW{CFS) =
TRAVEL TIME THRU SUSAREA SASED DN VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) =  B.71  TRAVEL TIME(MIN.}
Tc(MIN,) = 10,69
SUBAREA AREA{ACRES) = 3.8%
AREA-BVERAGE RUNDFF CDEFFICIENT =
TOTAL AREA(ACRES) = 38.8

6l8.28
a.a7e8

1.8

72.93
7.63
1.5

It H

SUSAREA RUMOFF(CFS) =
@.345
PEAK FLOW RATE(CES) =

f.36
71.61
END OF SUBAREA CHANNEL FLOW RYDRAULICS:

DEPTH{FEET) = @.78  FLOW VELOCITY(FZET/SEC.) =
LDNGEST FLOWPATI FROM NOBDE 472,08 TO NODE

7.59

462.00 = 2180.08 FEET.

B e R L R Ty Y
FLDW PRDCESS FRDM NODE 468.88 Th NODE 462.88 15 (ODE = E

535 5 DESIGNATE TROEPENDENT STREAM FDR COMFLUENCE<<<<¢

TOTAL MUMBER OF STREAMS = 2
CONFLUENCE WALUES USED FfOR INDEPEMDENT STREAM 1 ARE:

Jp— rmmmmmmmras e rem e s s e

TIME OF CONCENTRATION(MIN,)} = 10.5%
RAFMFALEL TNTENSITY({IMCH/HR) = 5,33
TOTAL STREAM AREA[ACRESY = 33.85

PEAK FLDW RATE{CFS) AT CONFLUENCE = 71.61

L T L N N F T I T I Y

FLOW FROCESS FREM NDDE 449,80 TO NGDE 458,88 I3 CODE = 21

PuO9sER Reporis\rainageiHydro
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NATURAL DESERT LANDSCAPING RUNDEE COEEEICZENT = .3588
SDIL CLASSTFICATION IS ™O"
§.C.5. CURVE NUMBER (AMC II) = 88

INITIAL SUBAREA ELOW-LENGTH({EEET} = 18d.P8
UPSTREAM ELEVATION(EEET) = 1324.28
COWNSTREAM ELEVATION{EEET) = 12688.68
ELEVATION OIFFERENCE(FEET) = 124.8d
SUBAREA OVERLAND TIME COF FLOW{MIN.} = 6.267

WARNING: INITIAE SUSAREA EEOW PATH LENGTH TS5 GREATER THAN

THE MAXTMUM OVERLAND ELOW LENGTH = 108. 38

{Reference: Table 3-1B of Hydrclogy Manual)

THE MAXIMUM QVERLANG FLOW LENGTH IS USEC IN To CALCULATICN!
126 YEAR RAINFALL INTENSITY{INCH/HOUR) = 7.516
SUBAREA RUMOEE {CESY = 4.76
TOTAL AREA{ACRES) = 1.81

TOTAL RUNGFF{CFS)} = 4.¥6

ER R R e e S AL L e R T AL TSR LR LS LI RS LRSS ES RIS SR ERIE FEL NS

ELCW PROCESS EROM NOOE 458,84 TO NQOE 45%.98 15 CQOE = 51

5> »COHPUTE TRAPEZOIOAL CHAMNNEEL EEOW<<<c<

>33 3TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<eccs

ELEVATION QATA; UPSTREAM(EEET) = 1280.08 DOWNSTREAM{EEET) =

CHAMMEL EENGTH THRU SUBAREA{FEET) = 2724.88  CHAWNEL SLOPE =
CHAMMEL BASE{EEET) = 1388 "Z" BACTOR =  5.688
MANNING'S EACTOR = 8,835  MAXIMUM DEPTR{FEEY} =
198 YEAR RAINFALL INFENSIFY{INCH/HOUR) = 5.B99
*USER SPECIEIED{SUBAREA):

NATURAL DESERT LANDSCAPING RUNGFF COEFEICIENT = 3409
%.C.5. CURVE NUMBER {AMC II) = &2

TRAVEL TIME COMPUTED USIMG ESTIMATED ELOW({ES) =
TRAVEL TIME THRU SUBAREA SASIC ON VELOCITY(EEET/SEC.) =
AVERAGE ELOW OEPTH{EEET) = 8.38 TRAVEL TIME(MIH.] =
Fo{MIN.) =  11.43

SUBAREA AREA(ACRES) = 34,58
AREA - AVERAGE RUMOEF COEEEZCIENT =
TOTAL AREA{ACRES) = 36.3

1,68

35.62
8.77
5.17
SUBAREA RUNDEE(CES) =  59.82
8,349

PEAK ELOM RATE(CES) = 63,05
EMD OF SUSAREA CHANNEL FLOW HYDRAULTCS:
OEPFI(EEET) = @.48  FLOW VELOCITY({FEET/SEC.) =
LOWNGEST ELOWPATH EROM MOOE 460,82 TO NODE

14,55

462.89 = 968,68 FEET,

LEN R R R P R R s L A S R R R P R R T R L R

FLOW PROCESS FROM WODE 458.88 TO NOOE 467,88 IS CORE = 1

>33 >0ESIGHATE INOEPENDENT STREAM EOR CONFLUENCT<o4<<
33553 AN0 COMPUTE WARICUS CONELUENMCED STREAM WALUES<e<<e

TOTAL NUMBER OE STREAMS = 2

COMFLUENCE VALUES USED EOR IMOEPENUENMT STREA&M 2 ARE:
TIME OF COMCEMTRATION{MIN.) = 11.43

RATHNFALE INTEHSITY(INCH/HR) = 5.18

TOTAL STREAM AREA{ACRES) = 36,31

PEAK ELOW RATE{CES) AT CONELUENCE = 63.85

H

*r COMFLUENCE DATA *¥

STREAM RUNCEE Te INTERSITY AREA

NUMBER {CES) (MIN.)  (INCH/HOUR) {ACRE)
1 71.61  18.69 $.327 38.85
2 63.85  11.43 5,899 36,31

RATNEALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONEEUENCE EQRMULA USED FOR 3 STREAMS.

¥ OPEAX ELOW RATE TABLE **

STREAM RUNOEE Tc INTENSITY
HUMBER {CFs) (MIN.)  (INCH/HOUR)
1 138.54 14,45 5.327
2 131.686  11.43 5.299

COMPUTEQ COMELUENCE ESTIMATES ARE AS FOLEOWS:

PEAK FLOW RATE(CFS) = 131.66  TC{MIN,) =  1%.43
TCTAL AREA(ACRES) = 75.2
LONGEST ELOWPATH FROM NOOE  426@.80 TO NODE  462.68 =  2004.89 EEET.

[EE RN Ry S R IR R IR R T R R ey R R e N S L eV L T T ]
ELDW PROCESS EROM NOOE 462 .88 TC NODE 48d.80 I5 CDOE = 51

22ee b COMPUTE TRAPEZOIDAL CHAMMEE FEOWo<<og
»>>>>TRAVELTIME THRU SUBAREA {EXISTING ELEMENT) <<<<<

ELEVATION OATA: UPSTRESM(FEET) =  618.88 DOWNSTREAM(EEET) =
CHMAMNEL LENGTH THRU SUBAREA{EEET) = 170.88  CHANNEL SLOPE -
CHANNEL BASE(FEET) = 18.80 "Z" FACTOR =  5.008d
MANNING'S FACTOR = 8.835  MAXIMUM DEPTH{FEET) =
1¢@ YEAR RATNEALL INTENSITY{INCH/HOUR) = S§.@12
+USER SPECIFIED(SUBAREA) @
NATURAL DESERT LANOSCAPING RUNOFE COEEFICIENT ~ 3188
5.C.5. CURVE NUMBER (AMC II) = &8
TRAVEL TIME COMPUTED USING ESTIMATED ELOW(CES) =
TRAVEL TIME THAL SUBAREA BASED ON VELOCTTY(EEET/SEC.)
AVERAGE ELOW DEPTH(EEET) =  ©.97  TRAVEL TIME(HIN.)
To(MIst.) = 1574
SUBAREA AREA(ACRES) = @.95
AREA-AVERAGE RUNOEE COFEEICIENT =
TOTAL AREA(ACRES) = 6.1

046, B9
a4, 3786

1.89

132.34
9.14
a.31

SUBAREA RUNDEF {CFS) =
@,343
PEAK #LOW RATE{CES) =

.48
131.68
END OF SUBAREA CHAMMEL FEOW HYDRAULICS:

OEFTH{EEET) = B.97 ELDW VELOCITY(EEET/SEC.) =
LONGEST EEOWPATH EROM NOOE 466,83 70 NODE

4.41

46,80 = 3@78.88 EEET.

R R R LT Lt R AR a T T T RN T ST L TRy S P i Py prpnpngrgppnpgpgy

FEOW PROCESS EROM NODE 436,84 TO NODE A00. 88 I3 CODE = 81

188 YEAR RAINFALL INTENSITY(INCH/HOUR) = §.@12
NATURAL DESERT LANOSCAPING RUNOEE COEEEICIENT = .3800
SOIL CLASSIEICATION IS “C™

5.C.5. CURVE NUMBER {AMC II) = 4§

AREA-AVERAGE RUNOEE COEF#ICIENT - 8. 3429

P1408EERgRepors\DranageiHyds
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SUBAREA AREA(ACRES) = 2.86  SUBAREA RUNOFF{LFS) =

TOTAL AREA{ACRES) = 76.1  TOTAL RUNOFE(CES) =
TO{MIN,Y = 11,74

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM WALUE

END OF STUDY SUMMARY

TOTAL AREA{ACRES) = 76.% TC{MIN.) = 11.74

PEAK FLOW RATE({CFS} = 131.568

[
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RATIDNAL METHOD HYDRGLOGY COMPUTER PRODGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLODD CONTRDL DISTRICT
2083,1985, 1981 HYDRDLOGY HANUAL
() Copyright 1982-2012 Advanced Engineering Software f{ags)
Wer. 19.d Release Date: 96/81/2@12 Licemse ID 1580

anzlysis prepared by:

FARTEEHRTIELFARERFRTRENE 20T OECERIPTION OF STUDY Hoddbdesdsbarsrbistabisiss

* HARMONY GROVE WILEAGE SDUTH *
* 3 4895 *
* BASIN 508 - PROPDSED CONDITIOM - 108-YEAR STDRM EVENT *

F R T T P e R E LT T

FILE NAME: 5582r10@.DAY
TIMESDATE DF STHDY: 18:58 11/11/2615

28@3 SAN DIEGD MANUAL CRITERIA

USER SPECTFIED STORM EVENT(YEAR} = 188.80¢
B-HOUR DURATION PRECIPITATION (INCHES) =
SPECTFIED MINIMUM PIPE SIZE(INCH) = 18,89
SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TD USE TFOR FRICTIDN SLDPE = 0.98
SAN DIEGD HYDROLDGY MAMUAL “C"-VALUES USED FOR RATIOHWAL METMOD

NGTE: USE MDDIFLED RATIDNAL METHDD PROCEDURES FOR CONFLUENCE ANALYSIS
SUSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STRERTFLDW MDDEL*

3.388

HALE- CRODWN T STREET-CROSSFALL: CURE GQUTTER-GEDMETRIES: MANNING
WIDTH CRDSSFALL  IM-  / OUT-/PARK- HEIGHT WIGTH LIF  HIKE FACTOR
MO (FT3 {ET} SIDE / SIDE/S WAY {FT} {FT} (FT) (FT} 453}

1 3a.8 2B.8 8.8158/8.d18/8.026 6.50 2.0¢ £.8313 ©.167 4,015
GLOBAL STREET FLOW-DEPTH {DNSTRAINTS:
1. Relative Flow-Depth = .48 FEET
a5 (Maximum Allowable Street Flow Depth} - (Top-of-Cucb}
2. {Pepth)*({Velocity) Constraint = @.@ (FT*FT/5)
¥SIZE PIPE WITH A FLDW CAPACITY GREATER THAN
Of EQUAL TD THE UPSTREAM TRIBUTARY PIPE.*

AEBRE KRR A AR T T A R H SRR TR F R R IR TR F TR F I AR A F TR RN R EL TR TR A F LI F R I T h R TR G2 E

FLOW PROCESS FRDM NODE 586,88 Th NBOE 584,68 IS5 CDDE = 21

>33 3 3RATIONAE METHOD TWITIAL SUBAREA ANALYSIS (<<

STREETS & RUDADS (CURBS/STGDRM DRAINS) RUMOFF (DEFFICIENY = .B7e@
50TL CLASSIFICAYIDON I5 "C°
5.C.5. CURVE NUMBER {aMC IL} = 98

INITIAL SUBAREA FLEM-LENGTH{FEET) = 180, 44

UPSTREAM EEEVATIDN(EEET) = SR . @8

BOWNSTREAM ELEVATIEN(FEET) = 58680

ELEVATIDN DIFFERENCE(FEET) = 3,80

SUBAREA DVERLAND TIME GF FLOW(MIN.} = 2. 568

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAR
THE MAXIMUM OVERLANDG FEDW LENGTH = 5. 80
{Reference: Table 3-18 of Hydrology Manual)
THE MAXIMEIM DVERLANDG FLDW LENGTH IS USED IN Tc CALCUEATION!

10¢ YEAR RATMFALL INTENSITY(INCH/HOUR) = 8.695
HOTE: RATNFALL INTENSITY IS BASED DN Te = S-MIKWUTE.
SUBAREA RUNOFF{CFS) = @, 38

TOTAL AREA(ACRES) = .85 TLTAL RUNDFF(CF5} = B8.38

LR EEZ EEEEELEEL R ELE R LR AR R R e R R R L R SR LR L E TS AT Y 3

FLOW PRDCESS FROM NODE 584.a8 To NDDE 592.08 IS CODE = 62

»>e>»COMPUTE STREET FLDW TRAVEL TIME THRU SUBAREACK{<C
3>»3>»(STREET TABLE SECTIDN # 1 USED) <<k«

YPSTREAM ELEVATION{FEET) = ZSB6 .68 ODOWNSTREAM ELEVATIDN(FEET) = 574.40
STREET LENGTH{FEET) = 740.060 CURE MEIGHT(INCHES) = 6.8
STREET HALFWIDTH({FEET) = 38.88

DISTANCE FrOM CROWN TO CROSSFALL GRADEBREAX{FEET) =
INSIDE STREET CROSSFALL{DECIMAL) = @.@18
MITSIDE STREET CROSSFALL(DOECIMAL} = @.31B

18.00

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUMGFF = 1

STREET PAREMWAY CROSSFALL(DECIMALY = 8,828

Manning's FRICTIDN EACTDR for Streetflow Section{curb-to-curb) =
Mantting's FRICTIDN FACTDR for Back-of-Walk Flow Section = 0.@208

G.815¢

FFTRAVEL TIME COMPUTED USING ESTIMATED ELOW(CES} = a9

STREETFLDW MDDEL RESULTS USING £STIMATED FEOW:

STREET FLOW DEPTH{FEEY) = B.32

HALFSTREET FLDDD WIDTH{FEET) = B.3B8

AVERAGE FLOW VELDCITY{FEET/SEC.} = 2.59

PROBUCT OF DEPTHEVELDCITY(FT*FT/SEC.) = &3¢
STREET FLOW TRAVEL TIME(MIN.} = 4.76 To(MIN.} = 7.23

188 YEAR RAINFALL INTEMSITY({IMCH/HOURY = &.795
STREETS & ROADS (CURBS/STORM CRAINS} SUMDEF CDEFFICIENT = (B70G
50Tt CEASSIFICATION IS "C*
S5.0.5. CURVE NUMBER (AMC II) = 98
AREA-AVERAGE RUNDFF CDEFFICIENT =
SUBAREA AREA{ACRES} = 8.57
TOTAL AREA{ACRES} = a.6

d.878
SUBAREA RUMDEE{CFS} = 3.37
PEAK FLDOWK RATE(CFS} = 3.67

END OF SUBGREA STREET FLOW HYDRADEICS:

DEPTH{FEET} = B.36 HALFSTREET FLDOD WIDTH{FEET} =
FLOW WELDCITY(FEET/SEC.) = 2.02
LONGEST FLDWPATH ERDM NDDE

18.96
DEPTH*VELDCITY{FT¥FT/SEC.) =  1.04
S86.60 D NDDE  502.80 = B4G.08 FEET.

e R PR g L P R S P R RS 2T P T DR I F T AN

ELDW PROCESS FROM MDGE 564,88 TO NDEE 5@2.88 IS CDDE = 1t

»>»>»DESIGNATE IMDEPENDENT STREAM FDR CONFLUENCE<C<<<

PM093EngrRepetsDrainageHydr
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TOTAL ®UMBER OF STREAMS = 2
CONELUENCE WALYES USED EOR INGEPENDENT STREAM 1 ARE:

TIME OF COMCENTRATIOW(MIN.) = 7.33
RAINEALEL IMTENSITY(INCH/HR) = &.8@
TOTAL STREAM AREA{ACRES) = @62

PEAK EEOW RATE(CES) AT CONELLENCE = 3.67

EE RN R R PR FF AR R F PR R F R AR FRF VTR AN T FFFFFRFUF I F R FF AL FFFdr R Rk kg

EEOW PROCESS EROM NOQE 514.880 TO NOOE 5%2.88 15 COQE = 21

STREETS & ROADS (LURBS/STORM DRATNS) RUMOEE COEEETCTEMT = . 3780
SOIt CLASSIFICATION IS "¢
S.C.5. CURVE NUMBER (AMC 11} = 98

IMITIAL SUBAREA ELOW-LENGTH{EEET) =  19%.0%
UPSTREAM ELEVATIOH(FEET} = 589.488

DOWNS TREAM ELEVATIOM{FEET) = SAE. a8
EEEVATION OIEEERENCE{EEET) = 3.8Q

SUBAREA OVEREAND TIME OF ELOW{MIN.} = 2,568

WARMING: TMITTAL SUBAREA ELOW PATH LENSTH IS5 CGREATER THAM
THE MAXIMUM OVERLAMC EELOW LENGTH = 86.08
(Reference: Table 3-18 of dydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH I3 USED IN Tc CALCULATION?
108 YEAR RAINEALL INTEMSITY{INCH/MOUR) = &.695
NOTE: RAIMEALY ENTENSYETY I5 BASED O T = S-MINUTE.
SUBAREA RUNOFF(CF3) = 8.45
TOTAL AREA{ACRES) = 8.86

TOTAL RUMOEE{CF5} = 8.45

EE L s L L R Y R L

FEOW PROCESS FROM NODE 512,88 TO NOBE ile.8@ 15 CODE = &2
»>2>»C0MPUTE STREET FLOW TRAVEL TIME THRU SUBAREACC (<<
»»ryy{STREET TABLE SECTION # 1 USEB)C<<<<

UPSTREAM ELEVATION{FEET) = 586,60 DOWNSTREAM ELEWATION{EEET) = 574.0@
STREET LEMSGTH(EEET) = 74@.88 CURS HEIGHT({IWCHES) = 6&.8
STREET HAREWIDTH{EEET) = 30.48

DISTANCE EROM CROWN TO CROSSEALL GRADEBRFAK{FEET) = 7@.8@
INSINE STREET CROSSFALE{OECIMALY = @.813

UTSIBE STREEYT CROSSFALE(OECIMALY = £.818

SPECTIFIED NUMBER OF BALESTREETS CARRYING RUNCFF = 1

STREET PARKWAY CROSSFARL(BECIMALY = ©.038

Manning's ERICTION EACTOR for Streetflow Section(curb-to-curd) =
Manning's FRICTION FACTOR for Back-of-Walk Elow Section =  B.4i2

2.9150

HATRAVEL TIME COMPUTED UGIMG GSTIMATED ELOW{IES) = 2.72
STREETELOM MODEL RESUETS USING ESTIMATEDR FLOW:

STREET ELOW DEPTH{EEET) = @.33
HALESTREET ELODD WIRTH{EEET) =

AVERAGE FLOW WVELDCITY(EEET/SEC.) =

9.47
2.74

PROBUCT OF DEPTHRVELDCITY{ET*ET/SEL.) = 8.91
STREET ELOW TRAVEL TIME(MIM.) = 4,5% Tc(MIN.) = 7.87
188 YEAR RAINFALL INTEMSITY(INCH/HOUR) = 6.951

STREETS & ROADS {CURBS/STORM DRAINS) RUNGFF COEFFICIENT = (8763
SOTL CLASSTFICATION 15 "¢
5.C.5. CURVE MuMBER (AMC II) = o8&

AREA-AVERAGE RUNDEE COEEFICIENT = @.878

SUBAREA AREA(ACRES) = 8.74 SUBAREA RUNDEE({LES) = 4.47

TOTAL AREA{ACRES) = 2.8 PEAK FLOW RATE(CES) = 4,84
EMD OF SUBAREA STREET ELOW HYORAULICS:

DEPTH{EEET} = &,38  HALESTRERT ELOOD WIBTH{EEET} = 12.38

ELOW VELOCITY(FELT/SEC.) = 3.89 DEPTH*WELOCITY{FT*ET/SEC.) = 1.19
LOMGEST ELOWPATH EROGM RpOE 514,88 TO WIOE 518.80 = 848,88 FEET.

ERARAEES IR EREEEEE LRSI EEEE RS EELEE LT LA LIRS E L ELEEL S S S ST ELIRET SFEENFEE LY
FLOW PROCESS FROM WOOE 519.8a TO NGDE 592,89 IS CODE = 31
»»23»COMPUTE PIPE-ELOW TRAVEL TIME THRU SUBBREA¢<<<¢
»>rp>USING COMPUTER-ESTIMATED PIPESIZE (NOM-PRESSURE FLOW)<cece

ELEVATION DATA: UPSTREAM(EEET) = 570.68 DOWNSTREAM{FEET) = 558.48
ELOW LENGTH{FEET) = 61.58  MANNING'S N = @,8:3

ESTIMATEO PIPE OZAMETER(INCH) INCREASED TO 18.@89

DEPTH OF ELOW IN 15.8 INCH PIPE 15 8.9 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.) =  5.54

ESTIMATED PIPE DIAMETER{INCH} = 18.8@  NUMBER OF PIPES = 1
PIPE-ELOW(CES) = 4.34

PIPE TRAVEL TIME(MIN.} = 0.18 To{MIN.) = 7,26

LOGEST ELOWPATH FROM NODE 514.88 TO NOGE 5E2.88 = 99L.58 EEET.

EE R R e R R L R R R Y T ]

ELOW PROCESS FROM NODE 512.80 TO NODE 519.80 Y5 CODE = 1

»reyDESIGNATE INBEPENDENT STREAM FOR CONFLUBNCE<<¢¢q
>3 >PAND COMPUTE VARIOUS CONELUEMCED STREAM VAILUES{<{<«

- e === J—— =

TOTAL NUMBER OE STREAMS = 2

CONELUENCE VALUES USED EOR TINDEPENDENT STREAM 2 ARE:

TIME OF CONCEWTRATIGN{MIN.) = 7.26

RAINEALL INTEMWSITY{INCH/HR} = 6£.84

TOTAL STREAM AREA(ACRES} = @.88

PEAK FLOW RATE{CFS) AT CONELUEMNCE = 4.84

& CONFEUENCE DATA **

STREAM RUNOFF it INTENSITY AREA

NUMEER (CES) {MIN.)  {INCH/HOUR) {ACRE}
1 3.67 7.33 5.795 f.62
2 4,34 7.26 6.836 B.88

RATMEALL INTEMSITY AND TIME OF COMCINTRATION RATIO

CONELUENCE FORMGLA USED FOR 2 STREAMS.
*¥ PEAK FLOW RATE TABLE 4+
STREAM RUNOEE Te INTENSITY
NUMBER (CESY {MIN.)  (INCH/HDUR)
% 5.47 7.26 6.836
2 8.47 7.33 6.795

COMPUTED CONERUEMCE ESTIMATER ARE A3 EQLLOWS:

P u00sErgRepodsiDrainageirydso

Page 3 of 5

P:WUE?E‘LErsgﬁRepuH;‘Draiaagetl-lydra Pagedof 5



PEAK FLOW RATE{CFS) = B.47  Tc(MIN.) = 7.33

TOTAL AREA{ACRES) = 1.4
LOMGEST FLOWPATH FROM NODE 514.680 TO NODE sle.eg = 9e1. 58 FEET.

EREEE R R R EEE ERE TS LR EELEEE L PRS- L RS L L LR E RS ER LRSS LS SRS ESE L ETR S S

FLOW PROCESS FROM NODE 502.88 7O NODE 508.00 IS CODE o 31

F3pxsl0MPUTE PIFE-FLOW THAVEE TIME THAL SUBAREA<<<s<
>3 aURTHG COMPUTER-ESTTHATED PTPESIZE (NON-PRESSURE FLOW)<<ex<

ELEVATTON DATA: UPSTREAM(FEET) = 562,40 DOWMSTREAM{FEET) =  SG66.88
FLOW LENGTH({FEET) = 20.98  MANNTNG'S N = 8.813

ESTIMATED PTPE DIAMETER({IMCH) INCREASED TO 1E. 880

BEFTH OF FLOW IM 18.8 THCH PIPE TS 5.5 INCHES

PIPE-FLOW VELOCETY(FEET/SEC.) = 1B.31

ESTTMATED PTPE DIAMETER(INCH) = 18.9@ NUMBER OF PIPES = 1

PIPE-FLOW(CES) = 8.47
PIFE TRAVEL TEME(MTN.) = B.82 Te{MIN.) = 7.35
LOMGEST FLOWPATH FROM NODE £14.a8 TO NODE Le0.80 = 921,58 FEET.

REREERE LSS RS SRS E L AR RIS SR E AR RS LAY E R E R R R T AL LI E LR

FLOW PROCESS FROM MOBE S88.83 TO NOOE 5B&.88 IS5 LODE = E1

>332 ADDITION OF SUBAREA T MAINLINE PEAK FlOb<e<cg

188 YEAR RAENFALL INTEMSTTY (INMCH/HOUR) = #.7358
STREETS & ROADS (CURBS/STORM DRATNS) RUNOFF COEFEICIENT = .87vad
SOTL CLASSTIFICATION TS “C°
5.C.5. CURVE MUMEER (AMC [} = 98
AREA-BVERAGE RUMOFF COEFFICIENT = @.38783

SUBARES AREA(ACRES) = 6. 08 SUBAREA RUNOFF(CFSJ = a.a8
TOTAL AREA(ACRES) = 1.4 TOTAL RUNOFF{CFS) = .47
TCIMINGY = 7.38

NOTE: PEAK FLOW RATE DEFAULTEDR TO LIPSTREAM WALUE

EMD OF STUDY SUMMARY:
TOTAL AREA(ACRES)

PEAK FLOW RAFE{CFS) B.47

END OF RATIONAL. METHOD ANALYSTS

P 0SS EngrifeportsiDrainageHydro
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FEREFER R AN A F A E kR F R P AR RN TR F R AT TR AR FFF TR T F T F E TR b VR ok kA

RATTONAL METHOQ HYOROLOGY COMPUTER PROGRAM PACKAGE
Reference : SAN OIEGO COUNTY FLOOD CONTROL DISTRICT
2883,1985, 1981 HYDROLOGY MANUAL
{¢) Copyright 1982-2@12 Advanced Engimeering Software {aes)
Ver, 19,9 Release Date: BE/OL/I812  Licemse IO 1589

Analysis prepared by:

Femrshiskendeirkdbiskadds HPCERTPTION OF STURY thrrtssisksbtdrzsvsaringss

* HARMOMY GROVE K
¥ OON 4895 ¥
* 8ASTIH 148-PROPOSED COMOITION-138-YEAR STORM EVENT *

B e e T P e

FILE NAME: S18BP186.DAT
TIME/OATE OF STUOY: 1S:13 11/18/201S

2803 SAN OIEGO MAaMUAL CRITERIA

LUSER SPECIFIED STORM EWENT(YEARY = 1B88.80
6-HOUR DURATION PRECTPITATION {INCHES) =
SPECIFIED MINIMUM PIFE SIZE(EINCH) = 1£.4p
SPECIFIEG PERCENT OF GRAODTENTS (DECTMALY TO USE FOR FRICTION SLOPE = 8.98
ShM CIEGD HYORDEODGY MAMUAE “C"-WALUES USEQ FOR RATIODNAL METHOO

NOTE, USE MODIFIED RATIQONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
FUSER-DEFINEQ STREET-SECYIONS FOR COUPLED PTPEFLOW AND STREETFLOW MOJEL®

3.348

HALF- CROWN TO  STREET-CROSSFALE: CURB GUTTER-GEOMETRIES: MAMNING
WIOTH CROSSFALL  IN-  / QUT-/PARK- HEIGHT WIDTH LIP  HIKE FACTOR
NG {FT) {F1) SIDE / SIDES Wav (FT3 {ETY (FT) {FT} {n)

2.8 8.8313 B.167 B.R15R

mme  mmmnr  sowoozmos

1 38.8 8.8

B.R1E/B.B18/8.828 B.67

GLOBAL STREET FEOW-DERTH CONSTRAINTS:
1. Relative Flow-Qepth = B.B8 FEET
as {Maximum: Allowable Street Flow Oepth) - {Top-of-Curb)
1. (OCepthl*(velocity) Consteaint = 6.8 (FT*FI/S)
*SIZE PIPE WITIE A FLOW CAPACTITY GREATER THAM
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.¥

LEERT FEEEE RS EES RS LR TR RE R R RS SRS EETANEEIAEEELIEEREEEEEEE LS ES R

FLOW PROCESS FROM NODE 188.88 TO MOBE 1a6.88 IS CODE = 2

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = | 3888
S0IL CLASSIFICATION IS "¢
%.0.5. CURWE NUMBER {aMC II) = 8%

INITIAL SUBAREA FIOW-LENGTH(FEEY) = 280.908
URSTREAM ELEWATION{FEET) =  1BID.6@
BOWHSTREAM ELEVATION{FEET) = Q66. 88
ELEVATION OIFFERENCE{FEET) = 54,98

SUBAREA OVERLAND TIME OF PLOW{MIN.} = 6.GEL

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXTIMUM OVEREAND FLOW LENGTH =~ 1e0.80
{Reference: Table 3-18 of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USEQ IN T¢ CALCULATIONG
188 YEAR RAINFALL INTENSTITY{INCH/HOUR) = 7.21R
SUSBAREA RUNOFF({CFSY = 2.16

TOTAL AREA{ACRES} = 1.88 TOTAL RUNQEF{CFS) = 2.16

LR R R e SR L e e TR L P R P T

FLOW PROCESS FROM NODE 186.80 TOQ NOGE p4.29 IS CODE = 51

>33 >COMPUTE TRAPEZQIDAL CHANWEL FLlHé€<<<q

2> »>>TRAVELTIME THRU SUBAREA {EXISTING ELEMENT)<<<<<
ELEVATION OATA: UPSTREAM{FEETY = 966,880 DOWNSTREAM{FEET)
CHANNEL LENGTH THRU SUBAREA(FFET) = 1480.88  CHANNEL SLOPE
CHANMEL BASE(FEET} = 12.88 "IV FALTOR = S.BRE
MANNING'S FACTOR = B.835  MAXIMUM QERTH{FEET) = 1.88

16 YEAR RAINFALL INTENSTTY{INCH/HOUR) = 5.35%6
NATURAL DESERT EANOSCAPING RUMOSF COEFFICIENT = | 304R
SO0TL CLASSTIFICATION IS “C”
5.C.5. CURVE NUMBER {AMC TI) = &%
TRAVEL TIME COMPUTED USING ESTIMATED FLOW{CFS) = 14,31
TRAVEL TIME THRY SUBAREA BASED ON VEEOCITY{FEET/SEC.Y = 5,97
AVERAGE FLOW DEPTH{FEET) = ©.22 TRAVE{ TIME(MIN.) = 3.91
Te{HMIN.Y = 16.68
SUBAREA AREA{ALRES) = 14.88 SUBAREA RUNOFF{LFS) =
AREA-AVERAGE RUNOFF COEFFICTENT = B.380
TOTAL AREA{ACRES) = 15.8 PEAK FEOW RATE{CFS) =

u 1
®
=
L
L
-

23,78
25.39

EN0 OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH{FEETY = B.30 FLOW VELOCITY{FEET/SEC.) = 7.3%

LONGEST FLOWPATH FROM WOGE 1PE. 8B TO NOOE lpd. g8 = 1688 .88 FEET,

L e R L R R L T P e

FLOW PROCESS FROM WODE 184.88 TO MODE ld2 .88 IS CODE = 31
>>»>>C0MPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<4<<
»rr3AISING COMPUTER-ESTIMATED PIPESIZE (MOM-PRESSURE FEOWI¢g4qe

ELEVATION OATA: UPSTREAM{FEET) =  720.00 DOWNSTREAM{FEET) =
FLOW LENGTH(FEET) = 258,83  MANNING'S N = 2.912

DEPTH OF FLOW IN 18.8 INCH PIPE IS 18.6 TNCHES

PIPE-FLOW VELDCITY{FEET/SEC.Y = 23,43

ESTIMATED PIPE OIAMETER({INCH} = 13.88 NUMEER OF PIPES = %
PIPE-FLOW(CES) = 5,19
PIPE TRAVEL TIME{MIN.) = &.12 Te{MIM.y = 18,77

LONGEST FLOWPATH FROM NOBE 182.88 TO NOOE 1p2.60 = 1B52.882 FEEY.

FREFEFFEFFLFFFFT RS F TR AR RE TR A O RSkt ek h kY e r e ek TR T bk N R Rk R

FLOW PROCESS FROM WODE 187.88 TO NODE lgw.ee IS CODE = S1

FdGINE e RepotsiDrairagetycro Page {03
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ELEVATION OATA: UPSTREAM(FLZET) = £82.88 DOWMNSTREAM(FEET} =

CHAMMEL LEMGTH THRU SUBAREA{FEET) = 135,88  CHAMNEL SLOPE = 2.33568
CHAMNEL BASE(FEEYY = 18,88 2" #a(T0R = 5,604
MANNING'S FACTOR = 8,835 MAXIMUM CEPTH{FEET) = 1.48

188 YEAR BATNFALL INTENSITY{INCH/HOUR} = 6.268
HATURAL DESERT LANCOSCAPIRG BUNOFF (DEFEICIENT = 3688
SOLL CLASSTFICATION IS "C°
5.C.5. CURVE MUMBER (AMC IT) = 85

TRAVEL TIME COMPUTED USING ESTIMATED FLOW{CFS) = 26.64
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 15.78
AVERAGE ELOW DEPTH(FEET) =  £.15  TRAVEL TIME(MIM.) = @.12
TO(MIN.Y = 19.98

SUBAREA AREA{ACRES) = 1.58 SUBAREA RUNOFF(CFS) =  2.4%
AREA-AVERAGE RUNDFF COEFFICIENT =  4.388

TOTAL AREA{ACRES) = 17.4 PEAK FLOW RATE(CFS) =

EmD OF SUBAREA CHANNEL FLOW HYDRALLICS:
QEPYH{FEET) = @.15 FLOW WELOCITY(FEET/SEC.) = 17.28

LONGEST FLOWPATH FROM WOOE 188.8¢ TO NODE 188.688 = 1975.88 FEET.

FLUW PROCESS FROM NOOE 188.98 TO NODE 188.88 15 COOE = 81

>»»3»A00TTION OF SUBAREA TO MATINLINE PEAK FLOW<{C<<<

NATURAL QESERT LANDSCAPING RUNOFF COEFFICIENT = .3098
S0IL CLASSIFICATION IS “C°

5,005, CURVE NUMBER (AMC IT) = B3

AREA-AWERAGE RUNOFF COEFFICIENT = 8.3830

SUBARES AREA(ACRES) =  8.88  SUBAREA RUNOFF{CFS) =  B.88
TOTAL AREA(ACRES) = 17.4  TOTAL RUNDFE(CFS) = 27.43
TC(MIN.Y = 18.98

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 17.4  TCIMIN,) = 16,98

PEAK FLOK RATE(CFS) = 27.43

2]
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RATIOMAL METHOD HYOROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN OIEGD COUNTY FLOOD CONTROL DISTRICT
2803 ,1%85,1581 HYDROLOSY MaNMUAL
(<) Copyright 1982-2612 Advanced Engineering Software (aes)
Ver. 1%.8 Release Qate: §6/31/2012 ticense I0 1509

Analysis prepared by:

FREEEF TR SR ET bt b v bass QEQCRIPTION OF STUOY FHtttsesesidrizsstssidthind

+ HARMONY GROVE *
= IN 48985 *
¥ BASIN 28@ - PROPGSEQ CONDITION - 1&R-YR STORM EWENT *

AR F FF R R TR F R E R R A TH AR R F PRI R IR FFFF TR AR R F S F b A F S LT TR TR E TR F TSR

FILE DAME: S268P18@,DAT
TEIME/OQATE QF STUBY: @9:1S 11/11/2818

2883 SaN OIEGD MANGAE CRITERTA

USER SPECIFIEG STORM EVENT(YEAR) - 184.88
G-HOUR DURATION PRECIPITATION (INCHES) =
SPECIFLED MINIMUM PIPE SIZE{INCH) = 18.88
SPECIFIEQ PERCENT OF GRADFENTS{DECIMAL)} TO USE FOR FRICTION SLOPE = 4,94
AN OIEGO HYOROLOGY MANUAL “C*-VALUES USED FOR RATIONAL METHOD

ROTE; USE MODIFIEQ RATIONAL METHOD PROCEDURES FOR CONMFLUENCE ANALYSIS
*JSER-QEFINEQ STREET-SECTIONS FOR COUPLED PIPEFLOM AMG STREETFEOW MODEL™®

31388

HALF-  CROWN TO  STREET-CROSSFALL:  CURE  GUTTER-GEOMETRIES: MAMNNING
WIDTH CROSSEALL  IN-  / OUT-/PARK- HEIGHT WIOTH LIF  HIKE FACTOR

HO. {FT} {FT} SIDE / SIOES WaY [FT) (FEY (FTy {F7} Ond
3 3a.8 8.8 d9.918/9. 818/9.848 @.58 2,88 8.98313 8.167 8.8158

GLOBAL STREET FLOW-DEFTH CONSTRAINTS:
1. Relative Flow-Depth = B.48 FEET
az {Mawimutr Allowanle Street Flow Oepth} - (Top-of-Curb}
2. (Depthy*{velacity) Constraint = @.8 (FT*FT/S)
*CIZE PIPE WITH & FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TREAUTANRY PIPE.*

KAGFFEFFFFSFAT R TR FEs L Shr¥RF AT R R h ANk AR IS LAk A mA VRN R RN R AR KA R

FLOW PROCESS FROM NOGE 286.9@ TO NUDE 284,98 IS COBE = 21

55 RATIONAL METHOR INITIAL SHBAREA ANALYSIS(<<d

RESIOEMTIAL {14.5 OUSAC OR LESS) RUNDEF COEFFICIENT = G888
SOIL CLASSIFICATION IS "C
5.C.5. CURYE NUMBER (AMC IX) = 86

INITIAL SUBAREA FLOMW-LENGTH(FEET) =  128.88
UPSTREAM ELEVATION{FEET) = 607.88
DOWNSTREAM EELEVATION{FEET) = 696. 8¢
ELEVATION QEFFERENCE{FEET) = 1.28
SUBAREA OVEREANO TIME OF FLOW({MIM.} = 7.488

WARNING: INITIAEL SUBAREA FLOW PATH LEMGTH IS GREATER THAN
THE MAKIMUM QVERLANO FEOW LENGTH = Be . 3a
(Reference: Table 3-18 of Hydrology Manual)
THE MAXIMUM OVERLANG FLOW LEMGTH IS USEQ IN Te CALCUEATION!
189 YEAR RAINFALE INTENSITY{INCH/HOUR} = 6.747
SUBAREA RUNOEF(CY¥S} = 8.85
TOTAL AREA{ACRES) = 8,21

TOTAL RUMNOFF(CFS) = B.38s

FEWEETEERRERETESRETRRPEFERR AR, b bt bbbk dr bk bbvdk b s vrhrRTiiabbn b ikbkerbs

FEQW PROCESS FROM NOQE 284,88 TO NODE 282.88 IS CODE = 62

UPSTREAM ELEVATIGN(FEET) = 6356.88 OOWNSTREAM ELEVATION(FEEY} =
STREGT LENGTH(FEET} =  198.88 CURB HEIGHT{INCHES) = 6.8
STREET HALFWIOTH{FEET) - 38.08

DISTANCE FROM CROWM TO CROSSFALE GRACEBREAK(FEET) =
INSIDE STREET CROSSFALL{OECIMALY = B.@18
GUTSIOE STREET CROSSFALL{DECIMALY} = &.818

28 .08

SPECIFIED MUMBER OF HALFSTREETS CARRYING RUMOFF = 1

STREET PARKWAY CROSSFALL{DECIMALY = 9,829

Manning s FRICTION FACTOR for Streetflow Sectionfcurb-to-curb) =
Manning”s FRICTION FACTOR for Back-of-Walk Flow Section = 8.8208

B.8158

**TRAVEL TIME COMPUTEQ USING ESTIMATEQ FLOW{CFS) =

STREETFLOW MODEL RESULTS USING ESTIMATED £1Cki:

STREET FLOW QEPTH(FEET} = @.29

HALFSTREET FLOOO WIOTM(FEET) =  7.22

AVERAGE FLOW VELOCITY¢FEET/SEC.} = 3,45

PROCUCT OF DEPTH&VELOCITY(FT*ET/SEC.) =
STREET FLOW TRAVEL TIME{MIN.) =  8.82  Te(MIN.) =
188 YEAR RAINFALL INTEMSITY(INCH/HGUR) = 6,258
RESTOENTIAL (14,$ DU/AC OR LESS) RUMOFF COEFFICIENT = .
SOIL CLASSIFICATION IS "C"
$.C.S. CURVE NUMBER (AMC II}) = 86
AREA-AVERAGE RUNOFF COEFFICIENT =
SUBAREA ARFA(ACRES) =  8.76
TOTAE AREA{ACRES) = 1.8

.38

1.8%

.608

SUBAKEA RUNOFF(CFSY =  2.8S
PEAK FLOW RATE{CFS) = 364

EnD OF SUBAREA STREET FLOW HYDRALE ICS:

DEPTH{FEET} = B.33 HALFSTREET FLOOD WIDYH(FEET} = 9.28

FLON VELOCITY{FEET/SEC.) = 3.78 DEPTH*WELOCITY(FT#FT/SEC.) =

LONGEST FLOMPATH FROM NOGE  286.2% TO NOOE  282.88 =

1,24
318.88 FEET.

EEFEEF XTI FF AT F IR EFRFFAFEEFAFREN AT RN RN LI AN Bk AT LR TR b SRS T r S X o kT k Tk

FEOW PROCESS FROM NOOE 282.88 TO NOOE 180,88 IS CODE = 31

535 RC0MPUTE PIPE-FEON TRAVEE TEME THRU SUBAREA<<c<c
>»»>»USING COMPUTER-ESTIMATEQ PIPESIZE ({HMON-PRESSURE FLOW) <<<<<

P00 EngrReparisiDrainagsHydmn
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ELEWATION DATA: UPSTREAM(FEET) =  6BE7.D8 DOWNSTREAM{FEET) =
ELOW LENGTH{EEET) = 5,80 MANNING'S N = @.813

ESTIMATED PIPE DIAMETER{INCH} INCREASED TC 15,868

OEPTH OF FLOW IN  1B.@ INCH PIPE IS5 3.5 INCHES

PEPE-FLOW VELOCITY{EEET/SEC.) = 15.28

£35.68

ESTIMATED PIPE DIAMETER{INCH) = 18.88  MUMBER OF PIPES = 1
PIPE-FLOW(CES) = 1.64

PIPE TRAVEL TIME(MIN.) = 8.81  Tc{MIN.) =  B.33

LONGEST FLOWPATH FROM NODE  286.88 TO NODE  280.86 = 315.8@ EEET,

B e L T e R L T E L L e T R T L e ]

FLOW PROCESS FROM NODE 288.a8 TO NODE 266.99 IS CODE = 31
»>>5>»COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAC<<<<
3322208 ING COMPUTER-ESTIMATE] PIPESIZE (NOM-FRESSURE ELOW)<cce

TToSSosEEmIoT TSSEESSOnTISITGSSSRSITSTSISTSSSooD

ELEVATION DATA. UPSTREAM(FEET) ose 8% DOWNSTREAM{FEET) = 573.88
FLOW LENGTH{FEET) = 3SB.83 MANNING'S N = @.413

ESTIMATED PIPE DIAMETER({INCH) TNCREASED 7O 18.0608

DEPTH OE ELQW IN  18.8 INCH PIPE IS S.3 INCHES

PIPE-FLOW VELOCITY{EEET/SEC.} = B.3S

CSTIMATED PIPE DIAMETER(INCH) = 13.88 MUMBER OF PIPES = 1
PIPE-FLOW{CES) = 3.64

PIPE TRAVEL TIME(MIN.) = &.78 Te{MIN.) = 9.483

LONGEST FLOWRATH FROM NODE 28688 TO NODE 266.86 = 665.88 FEET.

N  E YR Py e Y]

FLOW PROCESS FROM NODE 28¢. 90 TO NODE 266.09 IS CODE = 1

TOTAL WUMBER OF STREAMS = 2
CONFLUEMCE VALUES USED FOR INDEPEWDENT STEEAM I ARC:

TIME OF CONCENTRATION{MIN.) = 5.83
RATNFALL INTEMSITY{IMCH/HR) = S.94
TOTAL STREAM AREA{ACRES) = @a.a7

PEAK FLOW BATE{CFS) AT CONFLUENCE = 3.64

L e e S e L e S iy

EilW PROCESS FROM NODE 272.80 TO NOCE 278.88 Is COQE = 21

RESTOENTIAL (24.5 Ou/AC OR tESS) RUNOFF COEFEICIENT = 6088
SOIL CLASSIFICATION £s "¢
S.C.5. CURVE NUMBER {aMC II}) = 86

IMITIAL SLEBAREA FLOW-LENGTH{FEET) = 160 .80
UPSTREAM ELEVATION{ELET) = 5597.58
OOWMNSTREAM ELEVATION(FEET) = 656 .08

ELEWATION DIFFEREMCE{EEET) = 1.58
SUBAREA OVERLAMD TIME OF FLOW(MIM.} = €.695
WARNING: INITIAL SUSAREA FLOW PATH LENGTH IS5 GREATER THAN
THE MANIMUM OVERLAND FLOW LENGTH = 72.5¢
{Reference: Table 3-1B of Hydrology Manusal)
THE MAXIMUM OVERLANO FLOW LENGTH IS USED IN
188 YEAR RAINEALL INTENSITY{INCH/HOUIR) = 7283

To CALCULATIONG

SUBAREA RUNGEF(CFS} =
TOTAL AREA{ACRES) =

&.65

#8.15  TOTAL RUNDEF(CFS} = 8.65

EA eSS R R R L L e R EE e RS R P LR PR R

FLOW PROCESS FROM MOOE 278.8a8 TO NOCE 62.80 IS CO0E = &2

#>3»>COMPUTE STREET FLOW TRAVEL TIME THRE SUBAREAC<<<K
»>3>>{STREET TABLE SECTEON # 1 USED)<<<<¢

=== cooz MEmmose———o

UPSTREAM ELEVATIOM{EEET) = GU6.88 DOWNSTREAM ELGVATI ON(ELET)
STREET LENGTH{EEET) = 468.88 CUHB HEIGHT({INCHES) = 4£.8
STREET HALFWIDTH{EERT) = 38,98

£77.60

BISTANCE EROM CROWN WO CROSSFALL GRADEBREAK{EEET) =
INSIDE STREET CROSSFALL{QECIMALY = @.818
CQUTSIDE STREET CROSSEALE{QECIMAL) = @.818

28,08

SPECIFIED NUMBER QE HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL{DECIMAL) = @.820

Manring's ERICTION EACTOR for Streetflow sectien{curb-tg-curd) =
Manning's FRICTION EACTOR Tor Back-of-Walk Flow Section = B.@200

8.£e1s8

**TRAVEL TEME COMPUTED USING ESTIMATED FiOW{CES) =
STREETFLOW MOOEL RESULTS USING ESTIMATEG FLOW:
STREET ELOW DEPTH{EEET) = .28
HALFSTREET FLOOQ WIOTH(FEET) =  7.4L
AVERAGE FLOW VELOCITY(FEET/SEC.) =  3.97
PROQUCT OF DEPTHBVELOCITY(ET*FT/SEC.) =

STREET ELOW TRAVEL TIME{MIN,) = 1,93 Te{MIN.) =

108 YEAR RAINEALL INTENSITY{INCH/HOUR) = 6.136

RESIOENTIAL {i4.5 DU/AC OR LESS) RUNOEF COEFFICIENT =

SOIL CLASSIFICATION Is “¢°

S.C.S. CURVE NuMBER {AMC TI) - 86

AREA-AVERAGE RUNOFE COEFETCIENT =

SUBAREA AREA{ACRES) =  1.12

TOTAL AREA{ACRES) = 1.3

2,73

1.17
B.63

-GB2a

. 588

SUBAREA RUMQFE(CFS) = 4,311
PEAK FLOW BATE{CFS) = 4,66

EMD OF StrBaRfs SYREET FLOW HYORAULICS:

DEPTH{EEET} = .34  HALFSTREET ELOOC WIDTH{EEET) = 2.78

FLOW VELOCITY{FEET/SEC.) = 4,45  QEPTH™WELOCITY(ET*FT/SEC.) =  L.%0

LONGEST FLOWPATH EROM NODE 272.88 TO NODE 263.68 = S6E.80 TEET.

FRFFRFXAREFRAFRRTE PR RE SRR LS AT R s Lk IS FFIFT T TR AFETRAFFERE N AR eI sk ke e

FLOW PROCESS FROM NODE 268,86 TO NODE 266.88 IS CQDE = 31
>>2>>C0MPUTE PIPE-FLOW TRAVEL TIME THRG SUBAREA<<<<<
33335 USING COMPUTER-ESTIMATEQ PIPESTZE {MNON-PRESSURE FLOW)<<<<<

ELEVATION CGATA: UPSTREAM{FEET) = 674,86 DOHNSTRfﬁM{EEET) = 673,68
FLOW LENGTH(FEET) =  28.B8 MANNING'S N - 0.813

CRTIMATED PIPE OIAHETER(INCH) INCREASEC TO 18.8006

DEFTH OF FLOW IN 1B.8 IMCH PIPE IS 5.6 INCHES

PIPE-FLOW VELOCITY{EEET/SEL,) = Q.97

ESTIMATED PIPE DIAHETER(INCH) = 18.88 NUMBER OF PIRES = i
PIPE-FLOW(CES) = 466

PIPE TRAVEL TIME(MIN.) = ©.83  TcfMIN.} =  B5.66

LOMNGEST FLOWPATH EROM NOOE 272.88 TQ NODE 266,68 = SB0.8P FEET,
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ELOW PROCESS EROM HODE 268,88 TO NOOE e6.08 IS5 COOE = 1

TOTAL NUMBER OF STREAMS = 3
COMFLUENCE WALLIES USEDR EOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 8.66
RATWNFALL TNTENSTTY{INCH/HR) = §.18

TOTAL 5TREAM AREA[ACRES) = 1.27

PEAY ELOMW RATE{{ES) AT CONELUENCE = 4.66

EEEAS R ESEF LA RN R NS E R R E LRI PR R AR RS RSN S L L LR SR RIS L

ELUW PROCESS EROM NOOE 278.9d TO NGOE 27g.88 15 COOE = 23

RESEODENTIAL (34.5 OU/AC OR LESS) RUNOFF COEEFICEENT = G068
S0TL CLASSIFTCATION TS *C“
5.C.5. CURVE NUMEER (AMC TT) = B4
THNTTTAL SUBAREA FLOW-LEMNGTH{FEET)} = 1568.88
UPSTREAM ELEVATICN(FEET) = 685 .00
OMPISTREM ELEVATION(FEET) = 687 .88
ELEVATTON DTFFEREMCE(FEET) = 1.88
SUBAREA QVERLAND TTME OF ELQW{MIN,) = 7.648
WARNTNG:; TuITTAL SUBAREA FLOW PATH LENGTH IS5 GREATER THA%
THE MAXIMUM OVERLAND ELOW LENGTH = 55.88
(Reference: Table 3-18 of Hydrology Manual}
THE MAXTMUM OWERLAND FLOW EENGTH IS5 USED I T¢ CalCUELATIONI
183 YEAR RATMEALL INTENSITY{INCHSHOUR) = G.6i4
SUBAREA RUNQEE{CES) = 1.83
TOTAL AREA{ACRES) = 8.26  TOTAL RUNOFE{CES) = 1.83

EEEE R L NEE RS EESEEEE RS EF SRR ES SR E SRR ELEES L ESE SRR LRSS LRSS Y]

ELOW PROCESS EROM KNOOE 276.88 TO NOOE 274.989 TS5 CODE = 62
>2>2>COMPUTE STREET ELOW TRAWEL TTME THRU SUBAREA<C(KZ
5»3>2»{STREET TABLE SECTTOM # 1 USEQ)<<ccs

UPSTREAM ELEVATICN{FEET) = 6&687.d@ ODOWNSTREAM ELEVATTON{FEET} = &Y7.08
STREET LEMGTH{FEET) = 330.88 CURB HEIGHT{TNCHES) = 6.8
STREET HALFWTOTH{EEET) = 32.80

DISTAMCE FROM CROWN TO CROSSFALL GRACEEREAK(EEET) = zd.48
INSTUE STREET CROSSEALL(DECIMAL) = B.818
QUTSIOE STREET CROSSEALL{DECTMAL) = 8.418

SPECIETED NLMBER QF HALESTREETS CARRYING RUNOEE = 1
STREET PARKWAY CROSSEALL{DECTMAL) = £.820

Manning's FRICTICGH FACTOR for Streetflow Section(<urb-to-curd) =  @.815@
Manndng's FRICTIDN FACTDR for Back-of-Walk Flow Section = 9.8200
*HTRAVEL TIME COMPHTED LISING ESTIMATED FLOW(CFS) = 4.11

STREETELOW MODEL RESULTS USTHG ESTTMATED FLDW:
STREET FLOW DEPTH{FEET)} = £.34
HALESTREET ELDOO WTOTH{EEET} = 2.91

AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.84
PROGUCT OF BEPTREVELOCITY{ET+ET/SEL.) = 1.38
STREET ELOW TRAVEL TTME(MTM.) =  1.43  To{MTN.} = 5.87
186 YEAR RATNEALL INTEWSITY{INCH/HQUR} = 5.928
RESTOENTIAL (14.5 DU/AC OR LESS) RUMOEE COREFICIENT = .46080
S0IL CLASSIFICATION I5 “C"
S.C.5. CURVE NUMBER (AMC T3} = 88
AREA-AVERAGE RUNDEE COEEEICIENT = @.688
SUBAREA AREA(ACRES) = 1,73 SUBAREA RUNOEE({CES) = 6.15
TOTAL AREA{ACRES) = 1.8 PEAK ELOW RATE{LFS) = 7.87

ENO OE SUBARTA STREET FLOW HYORAULTCS:

DEPTH(FEET) = @.30  HALFSTREET ELOOO WTOTH(FEET) = 12.77

FLOW VELOCTTY(EEET/SEC.) = 4.28  DEPTH*WELOCITY({ET*ET/SEC.) =  1.67
LOMGEST ELOWPATH EROM NODE 275.9d@ TO NOOE 274.88 = 43d.88 EEET.

TERFRFF AR N R R I NS R N N R EF R AF TR ER AR RS kA ki ok R AR R AR R R

ELOW PROCESS FROM NODE 274.8@ TO NODE 266.88 T5 CO0E = 31

>y >CO0MPUTE PIPE-ELOW TRAVEL TTHME THRY SUBAREA (<<
»23>7USING COMPUTER-ESTIMATED PYEESIZE (NON-PRESSURE ELOW)«<¢<<g

TU(AL NUMEER OF STREAMS = 3
COMELUEMCE VALUES USED EQOR TNDEPENDENT STREAM 3 ARE:

FLEVATTON OATA: UPSTREAM{EE®T) = &74.8d UOhNSTREAM{EEET) Hb73.4dd
FLOW LEMSTH{EEET)} = 5.89Q MANNING'S N = ©.913

ESTTMATED PTPE DTAMETER{INCH} INCREASED TO 1%.ede

OFEPTH QE ELCW TH  13.& TNCH PIPE IS 4.8 THOHES

PTPE-FLOW VELOCTTY{EEET/SEC.] = 18.43

ESTIMATED PIPE OTAMETER{THNCH} = 13.¢8 NUMBER OE PTPES = 1
PTPE-ELOW(CES) = 7.07
PTPE TRAVEL TIME{MIN.} = ©.08 TofMTH. ) = 9.48

LONGEST FLOWPATH FROM NDOE 273.84 TO NOQE 266.0¢ = 435.84 ECET.

LR R E R e s e E R T R I TR SR PR LR ETE IR TR Y

EiQW PROCESS FROM NODE 274.88 TO NOOE 266.99 5 CODE = 1

»>»>»0ESTGNATE TNOEPENDENT STREAM FOR COMELUENCEc<<cq
a2 AND COMPUTE WARIGUS COMELLEWCED STREAM WALUES<<ded

TTHE OF CONCENTRATTON(MIN.} =  9.@8

RATNEALL INFENSITY{TNCH/HR) =  S.92

TOTAL STREA AREA(ACRES) = 1.99

PEAK ELOW RATE(CESY AT CONFLUENCE = 7.7

** CONELUENCE DaTa **

STREAM RUNCEE Te TNTERSITY AREA

NUMBER {CFS) (MIN.}  (ENCH/HOUR) {ACRE }
1 3.64 .83 5.939 8.57
2 4.86 3.68 5.188 1.27
2 7.47 9.a8 5.518 1.99

RATMEALL TNTENSTTY AMD TTME OF CONCENTRATTON fRATTO
CONELUENCE EOQRMULA $SED FOR 3 STREAMS.

4% PEAK EL0W RAYE TABLE *#

STREAM RLNOF# H A THTENSTTY
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HUMBER {CFS) (TN ) { INCH/HOUR)
1 4,58 £.66 6.10d
2 15.21 .83 5.53%
3 15.22 9.88 5,918

COMPUTED COMPLUENCE ESTIMATES ARE AS EOLEGHS:

PEAK ELOW RATE(CES) = 15,22 To(MIn.) = 9.88
TOTAL AREA{ACRES) = 4.2
LONGEST ELOWPATH EROM HODE 286.68 TO NOOE 266 .80 = 665. 89 EEET.

B T R o e T e T Tt ]

ELOW PROCESS EROM NOQE 266.8& TQ NODE 252.83 IS5 COQE = 31
>35> COMPUCE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<¢
>»>>>USING COMPUTER-ESTIMATED PIPESIZE ({MON-PRESSURE ELOW}<<c<t

557,88

673.88 OOWNSTREAM{FEET} =

ELEVATEGH OATA: UPSTREAMIFEET) =

Fi0W LENGTH{FEET} =  258.80 MANNING'S N = @.&13

DEPTH OF FEOW IN 18.6 INCH PIPE 5 11.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.Y = 13.18

ESTIMATED PIPE OIAMETER({INCHY = 18.98 NUHBER QE PIPES =
PIFE-ELOW{CFS) = 15.22

PIPE TRAVEL TIME{MIN.} = £.45 ToqMIN. ) = 9.52

LONGEST ELOWPATH EROM NOOE 286.88 TO NODE 252.98 = 1@l5. 88 FEET.

MEFE R R R AR AR AR R AR R TR S AR F LB RS AR AR EFFIFAFERF SR EFRRTR TS

EOW PROCESS ERQM NOGE 266.8d TO NOOE 252.88 IS COQOE = 1

TOTAL MUMBER OF STREAMS = 3
CONFLUENCE WALUES USED FOR INDEPENDENT STREAM

1 ARE:

TIME OF CONCENTRATIOM{MIN.) = 9.52
RAINEALL THTEWNSITY{IMCH/HR) =  5.74
TOTAL STREAM AREA{ACRES) = 4,23

PEAK ELOW RATE{CFS) AT CONFLLUENCE = 15.32

B T R L R e Y i L LA L E TR T T T T )

FLOW PROCESS FROM NOQE 158,83 TO MODE 256.8¢ IS COOE = 31

RESIDENTIAL {14.S5 OU/JAC OR LESS) RUNQEF COEFEICIEMT
SOIL CLASSIFICATIDN IS “C°

S.C.5. CURVE HUMBER (AMC II)} = 86

INITIAL SUBAREA FLOW-LENGTH{EEET) = 188.88
HPSTREAM BELEVATION(FEET) = 677.aa
OOWNSTHEAM ELEVATION(EEET) = 675.88
ELEVATION QIEEERENCE(EEET) = 2.
SUBARES OWERLAMD TIME OF EEGW{MIN.) = 6. 385

INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAM

THE MAXIMUM DVERLAND FLDW LENGTH = 88.98

{Reference: Table 3-1B of Hydrology Manuzl)

THE MAXTMUM OWERLAND ELOW LENGTH IS USEQ TN To CALCULATIONI

WARNTHG:

162 YEAR RAINEALL INTENSITY{INCH/HOUR) = 7.423
SUBAREA RUNOFE{CFS) = B.59
TOTAL AREA(ACRES) = @.28  TOTAL RUNOEE(CES) = 8.09

i LR R L LR ER SRS R LA RS L R LSRR RIS SN ERE ST EEES EEFEEE S Y T IR

EEOW PROCESS BROM NodE 256. 88 TO NObE 254,88 IS5 CQOE = 62
; >35> 2COMPHTE STREET ELOW TRAVEL TIME THRU SUBAREAC<<x
H >33>>{STREEY TABLE SECTION # 1 USED}a<<«c

STREET LENGTH{EEET) = 268,88 CURS HEIGHT{INCHES) = 6.9
STREET HALFWIDTH(FEET) = 30.@@
DISTANCE FROM CROWNM TO CROSSEALL GRAQEBREAK{EEET) = 2&.89

8.0818
a.a18

; INSTOE STREET CROSSFEALL{ODECIMAL)} =
GUTSIDE STREET CROSSEALL{DECIMAL} =

SPECIFIED NUMEER OF HALESTREETS CARRYING RUMOFE = 1

STREET PARKWAY CROSSEALL{BECIMALY = &.82a

Manring's FRICTION EACTOR for Streetflow Section{curb-to-curd) =
Manning®s FRICTION FACTOR for Back-of-Walk Elow Section =  &.328@

&.a15¢

FATRAVEL TIME COMPUTEQ USING ESTIMATED FELOW{CFS) =
STREETELOW MOQEL RESLATS USING ESTIMATED ELQW:
STREET FLOW DEPTH(FEET) = &.27
HALESTREET ELOOD WIDTH{FEET) = 6.89
AVERAGE FLOW VELOCITY{FEET/SEC.) = 4.
PRODUCT QF DEPTHAVELOCITY(FT*FT/SEC.) =
STREET FLOW TRAVEL TIME{MIN.) = 1.83 Tc{MIN.} =
133 YEAR RAINFALL IMTENSITY{INCH/HOUR) = &.757
RESIOEMTIAL {14.S OUSAC OR LESS) RUNDFY COEFEICIENT = .60Q0
S0IE CLASSIFICATION IS "C"
S.C.5. CURVE NUMBER [AMC I1) = &6
AREA-AVERAGE RUNOEE COEEEICIENT =
SUBAREA ARCA(ACRES) = 4.68
TOTAL AREA{ACRES) = 8.9

2.27

3z
1.17
7.39

&. 688

SUBAREA RUNOFE{CFS) =  2.76
PEAK ELOW RATE(CES) = 3,57

ENO OF SUBAREA STREET FLOW HYORAULICS:

OEPTH{FEET) = ©.3%@& HALFSTREEYT ELOOO WIDTH(EEET) =  7.97

FLOW VELOCITY(EEET/SEC.Y = 4.69  OEPTH*VELOCITY(FT*FT/SEC.) = 1.43

LOKGEST FLOWPATH EROM NOOE  258.83 TO NODE 254,88 = 368.88 FEET.

LR R R e R L E R e L T e T 2 L

FLOW PROCESS FROM MOOE 254,68 TO NOQE 252.8@ IS Cobt = 31
»xxoCOMPUTE PIFE-FLOW TRAVEL TIME THEL SUBAREA<<¢¢«
»>»»:USING COMPUTER-ESTIMATED BIPESIZE (NOW-PRESSURE ELOM}<<<<«

G658.8¢ OMINSTREAM{EEET) =

ELEVATION OATA: UPSTREAM(EEET} =

ELOW LENGTH{EEET)} =  2&.88 MANNING'S N = 8.8413

ESTIMATED PIPE DIAMETER{INCH) INCREASEG To 18.80@

OFEFTH OF ELOW IN 18.8 INCH PIPE IS 4.0 INCHES

PIPE-ELOW VELOCTTY{EEET/SEC.) = 9.24

ESTIMATED PIPE DIAMETER{INCH) -~ 18,8¢  NUMBER DE PIPES = L
PIPE-FLOM(CFS) = 3.57

PIPE TRAVEL TIME(MIN.) = ©.84  Tc{MIN.) =  7.43

LONGEST ELOWPATH EROM NOOE  258.88 TO NODE 252,00 = 368.88 EEET.

dadiddrrddadd ek r b s F IR AT A LR R R RR AW AR TR RN kRt ket kd ik n
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TOTAL WUMBER OF STREAMS = 3
CONFLUENCE WaALLUES USED FOR TMOEPEMOENT STREAM 2 ARE:

TIME OF CONCENTRATTONCMIN.) = 7,43
RATHFALL TNTENSTTY({INCH/HR) = 6.74

TOTal STYREAM AREATACRES) = @, 88

PEAK FLOW RATE(CFS} AT CONFLUENCE = 3.57

AR e R R R L e L e R R S e T e

FLOW PROCESS FROM NODE 264,88 TC HOOE 262.88 15 CODE = 21

SOTE CLASSIFICATTON £S5 “"C7
5.0.5. CURVE WUMBER (AMC II) = 86

INTTIAL SUBAREA FLOW-LENGTH(FEET) =  168.88
UPSTREAM ELEVATION(FEETY =  675.00
DOWNS TREAM ELEVATION{FEET) 674.00

ELEVATTON OTFFEREMCE{FEETY = 1.88
SUBAREA OWERLAND TTME QF FLOW(MTH.} = e
WARNING: INITIAL SUBMREA Fi0OW PATH LENGTH IS5 GREATER THAN
THE MAXTHUM OWERLAND FLOW LENGTH = 53.7s
{Reference: Table 3-18 of Hydrology Menuzl}
THE MAXTMUM OWEREAND FLOW LENGTH TS USED TN T¢ CALCULATION!

106 YEAR RATNFALL INTENSETY{INCH/HOURY = 6.572
SUBAREA RUNOFF(CFS) = 1.86
TOTAL AREA{ACRES) = §.27  TOTAL RUMOFF{LES) = 1.96

LR E LA RS E RN R EEE R R LI EE R EEEL IR AL EERA LRSS LS EEEAE SRS L

FEOW PROCESS FROM NOGE IG2.88 TO NOOE 268.88 TS5 CO0E = 62
»>2>»COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<e
>»»5(STREET TABLE SECTION # 1 USED)}<<<e<

UPSTREAM ELEVATTON{FEET} = 674,88 0OOWNSTREAM ELEVATION{FEET) =
STREET LENGTH{FEET} = 33¢.80  CURE HETGHT(INCHES) = 6.8
STREET HALFWIOTH{FEET} = 3B8.48

661.88

OTSTANCE FROM CROWN TO CROSSFALL GRADEBREAK{FEET) = 20.88
INSIDE STREET CROSSEALE{OECIMALY} = 8,818

OUTSTOE STREET CROSSFALL({OECIMAL} = &.418

SPECIFIED NUMBER OF MALFSTREETS CARRYTNG RUNUDFF = 1

STREET PARKWAY CROSSFALL(DECIMALY} = ©.820

Manning's FRICTTOM FACTOR for Streetflow Section{curb-to-curb) =
Manning's FRTLTION FACTOR for Back-of-Walk Flow Sectian = 8.8208

g.8158

YETRAVEL TIME COMPUTED USING ESTTMATED FLOW{LFS} = 4,24
STREETFLOW MODEL RESULTS USING ESTTMATED FEOW:

STREET FLOW DEPTH(FEET) = 8.33

HALFSTREET FEOOO WIOTH(FEET) = S.47

AVERAGE FECW VELOUTTY{FEET/SEC.) = 4.27

BROOUCT OF OEPTHEWELOLTTY(FT*FTSSEC.Y = 1,42

STREET FLOW TRAVEL TTME{MIN.} = 1.29 Tc{MTN.} = 9.gL
188 YEAR RATMFALL INTEMSITY(TMNCH/HOUR) = 5.549
RESTOENTIAL (14.5 DUSAL DR LESS) RUNDFF COEFFICTEMT = 5080
SOLL CEASSIFICATTON TS “C"

5.C.5. CURVE MNUMBER (AMC II} = 8§

AREA-AVERAGE RUNOFF COEFFTCTEMT = B.680
SUBAREA AREA(ACRESY = 1.78 SUBAREA RUNOFF(CFS) = 5.35
TOTAL AREA{ACRES) = 1.8 FEAX FLOW RATE{LF5)} = 7.32

ENO OF SUBAREA STRECT FEOW HYORAULICS:

OEPTH{FEET} = .38  HWALFSTREET FLOOO0 WTDTH{FEET)Y = 12.23
FLOW VELOCTTY{FEET/SEC.} = 4,75  QEPTH*VELQCITY(FTIFT/SEC.) = 1,82
EONGEST FEOWPATH FROM NODE 264.88 TO NOOE 26088 = 458,80 FEET.

R e R e R e Y T L L Y T L P T

FEOW PROCESS FROM NOOE 268.08 TO NOOE 252.8@ 15 CO0E = 31

»>2>>L0MPUTE PTPE-FLOW TRAVEL TTHME THRU SUBAREA<<<
>3 p»>USTMG COMPUTER-ESTIMATED FTRPESTZE (HON-PRESSURE EEOW}coq

G5E.PB  DOWNSTREAM{FEET) = 057.088
FLOW EENGTH{FEET) = 5. 8¢ MANNING'S N = B.013
ESTIMATED PIRE DIﬁMETERfTNCH) INCREASEQ TD 138 .8¢0
DEPYH OF FLOW TN 18.8 TNCH PTPE TS5 4,9 INCHES
PTPE-FLOW VELOCITYEFEET/SEC. Y = 1B.62
ESTIMATED PTPE OIAHETER(INEH) = 18.88 HUMBER OF PIPES = i
PIBE-FLOW{CFS) = 7.32
PIPE TRAVEE TTME(MTH.} = b.B@ Te{MIN.Y = a.Mm
LONGEST FLOWPATH FROM NOOE 264.88 TO NOOE 282.88 = 495,88 FEET.

R L T L I P N P P r O B S
FLOW PROCESS FROM MOOE 268,99 TO NOOE 252,08 TS COOE = 1

535> »DESIGNATE INGEPENOEMT STREAM FOR CONFEUENCE<<<<q
yr¥>AND COMPUTE VARTOUS CONFLUENCED STREAM WALUES (<o«

TOTAL MUMBER OF STREAMS = 3
CONFLUENCE WALUES USED FOR INDEPENDENT STREAM 3 ARE:

TTME OF CONCENTRATION{MIN.} =  9.81

RATNFALE INTENSTTY{TNCH/HR) =  5.95

TOTAL STREAM AREA(ACRES) = 2,65

PEAK FEOW RATE(CFS) AT CONFEUENCE = 7.32

*+ CONFLUENCE DATA **

STREAM RUNGFF T¢ INTENSETY AREA

NUMBER (CF5} fMIN.}  (INCH/HOUR) fACREY
1 15.22 9.52 5.738 4,23
2 3.57 7.43 £.735 8.88
3 7.32 9,e1 5,547 2.8

RATMFALE TNTENSITY AND TTME OF CDOHCENTRATION RATIG
CONFLUENCE FORMULA USED FOR 3 STREAMS.

*¥ BEAK FLOW RATE TABLE *4

STREAM RUNOFF T¢ INTENSTTY
NUMBER (CFS)  (MIN.}  {INCH/HOUR)
1 22.57 743 6.735

24 (35EngrReports DeainagetHydo
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2 25.15 5.81 5.947
3 25.32 .52 5.738
COMPLITED CONFLUSHCE ESTTMATES ARE AS FOLLOWS:
BEAK FLOW RATE(CFS) = 25,32 To(MIN.Y = 9.52
TOTAL ARFA(ACRES) = 7.2
LONGFST FLOWPATH EROM MOOF  286.88 TO NODE  252.8@ =  1815.88 FEET.

T N e PR T P L TS LT TR PR PR PR P PR L PEE T LR LR

FLOW PROCESS FROM NOOE 252.98 TO NOOE 238.80 TS COGE = 32

33y »C0MPUTE PTRE-FLOW TRAVFL TIME THRE SUBAREA<< <K
>po»3USING COMPUTER-FETTMATFD PEPFSTZE {NOM-PRESSURF FLOW)<w(4<x

FLOW LENGTH(FEFTY =  336.88  MANNTHNG'S B = 0,813
OFPTH OF FLOW TN 21,8 IHCH PTRF TS 13.3 INCHES

PIPE-FEOW UELOCTTY(FEETKSEC‘) = 15,78

ESTTMATED PTPF OTAMFTER{INCH} = 21.48 MUMBFR OF PEPES = 1
PTPE-FLOW(CES) = 25.32

PIPE TRAVFL TEIMF(MTN.) = 8,35  T¢(NTN.) =  S.88

LONGFST FLOWPATH FROM MOOE 286.80 TD NODF 238,88 = 1351.08 FFFT.

REERF AR FEFFF TR E R SRR F ALK LFFF AP AR F PRI VR TR ro bbb gkt Nk A R R AR bR kR kT

FLOW PROCESS FROM NOBF 252.08 TO WODE 238,68 TS CDOE = &

333 »50ESIGHATF INOFPENDENT STRFAM FDR CONFLUENCF( <<

TOTAL HUMBFR OF STRFAM: = 2
COMEEUENCE WALUFS D5£0 FOR THDEPENDFNT STREAM 1 ARE:

TTHF OF CONCENTRATION(MTN.) =  9.88
RATNFALL TNTENSTTY{INCH/HR) = 5.68
TOTAL STREAM ARFA(ACRES) = 7.16

PFAK FLOW RATE(CER) AT CONFLUFMNCF = 25,32

B T e R L1 AL IR T LR T T 2

FLOW PROCESS FROM MOOE 244,88 TO HNOOE 242.98 TS CODE = 22

SDIL CLASSIETCATTON TS “C"
5.0.5. CURVE NUMBER (AMC TT) = &6

THTTTAL SUHBAREA FLOW-LENGTH{FFFT} =  165.8@
UPSTRFAM ELFVATION(FEET) = £55.88
DOWNSTREAN FLEVATION{FEET) = 654, 8
ELEVATTON DIFFERENCF{FFFT} = 1.08

SUBAREA OWEREAMD TEMF OF FLOW(MTHN.; = 7.756

WARNING: TNTTTAL SUBAREA FLOW PATH LFNGTH T& GREATER THAN
THE MAXIMUM OVERLAMO FLOW LENGTH = 53.18
{Reference: Table 3-18 of Hydrology Manual)
THF MAXTHMON DVERLAND FLOW LFNGTH TS uSTD IN To CALCULATTON!

195G YEAR RATNFALL THTERSITY(INCH/HOHR} = B5.551
SUBARES RUNOFF{CFE) = 1,81
TOTAL AREAfACRFS) = .46  TOTAL RUMOFF{CF3} = L.81

B I T R R e YT T2 e T T TL LT PR P T F
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FLOW PROCESS FROM MODE

»52»>C0MPUTF STREET FLOW TRAWVEL TIME THRU SUBAREA<<<<¢

Z43.80 TO NDOE

323 r>(STRFET TABLE SECTION # 1 USED)<<xcx

URSTRESM FLEVATTOMN{FFFT) = 0£54.98 OOWNSTREAM ELEVATTOM(FEET) = 043,08
STREET LENGTH{FEET) = 156,88 CURE HEIGHT(TNCHES) = 4.8

STREET HALFWIUTH(FEET) = 38.08

n

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK{FEET)} o 20.88
INGTOE STREET CROSSFALL{DFCTMALY = ©0.818

OUTSTOF STRFET CROSSFALLEBECIMALY = &.818

SPECIFIED NUMBER OF HSALFSTRFETS CARRYING RUMOFF = 1

STREET PARKWAY CROSSFALL(DECIMALY = &,830

Manming s ERTCTTON FACTOR for Streetflow Section(curb-to-curd) =
Manning's FRTCTTON FACTOR for Back-of-Walk Flow Section = 8.8288

8. 3158

FATRAVEL TTME COMPUTED USING FSTIMATED FLOW(CFS) =

STRFETFLOW MODFL RESULTS USING £SYiMATED FLOW:

STREET FLOW OEPTH(FEFT) = €.29

HALESTRFET FLOOO WIDTH(FFFT) =  £.97

AVERAGE FLOW VELOCTTY(FEET/SEC.) =  5.23

PROOUCT OF OEPTHAVELOCTTY(FT¥ST/SEC.) =  1.5@
STREFT FLDW TRAVEL TTME(MIN.) = ©.48 Tc{MIN.) =
186 YEAR RATNFALL THTENSTTY(INCH/HOURY = 6.383
RFSTOENTTAL (14.5 DU/AC OR LESS) RUNOFF COEFFICEENT = .0008
SOTL CLASSIFTCATTON IS “C"
5,0.5, CURVE NUMBER (AMC TT} = 86
AREA-AVERAGE SUNOFF COEFFICIENT =
SUBAREA AREA{ACRES) =  @.78
TOTAL AREA{ACRES) = 1.2

.28

2.23

. 6e8
SUBAREA RUNOFF(CFS) =
PEAK FLOW RATE(CFS) =

2.55
4.69

END OF SUBAREA STREET FLOW HYORAULICS:

DFPTH{FFFT} = @.31 HALFSTREET FLOOD WIDTH(FEET) =  £.33

FLOW VELDCITY(FEET/GEC.} = &£.56 DEPTHAWFLOCTTY{FT*FT/SEC.} = 1.7%
{ONGFST FEOWPATH FROM NODF 244.8@ TO NOOE 248,38 = 315.98 FEET.

FEE TR EEAR AN RN R RN R AT R KRR KRR SR TR N R FRETERRA R AR ER S TF FHH 2
FLOW PROCESS FROM NOOE 2408.88 10 NOOE 238.98 IS CODE = 31
555 >00MPUTE PTRPE-FLOW TRAVEL TIME THRU SHEBARFA<<<L<
>> R 008 THG COMPUTER-ESTIMATED PIPESIZE {MNON-PRESSURE FLOW)<<<c¢

539,30

FLOW LENGTH(FFFT) = 5.80  MANMING'S N = 8.813

ESTIMATED PIFPE OIAMETER{INCH)} INCRFASFD TO 16.608

DEPTH OF ELOW TN 13.5 INCH PIPE IS5 3.9 TNCHES

PTPE-FLOW VFLOCTTY{FEET/SEC.} = 16.37

ESTIMATED PIPE OTAMETER{INCH) = 1B.08  MNUMBEZR OF PTPES = 1
PTPE-FLOM{CFS) = 4.60

PTPF TRAVEL TIME(MTN.} = @.81  To(MTH.) =  B8.24

LOMGEST FLOMPATH FROM MODF  244.80 TO NODE  238.88 = 320,80 FEET,

FEFEFFFFEF R AR T RFd e rd b ok kAR PR AR A NEA Y PR AR AR AP X K IR R RX TR TR F R R AR

FLOW PROCESS FROM MODE 248.80 TO NODF 238.88 TS CO0E = 1
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>33 >0ESTONATE THOEPEMDENT STREAM FOR COMFLUENCE<<c<e
»>>>>AND COMPUTE VARTOUS CONFLUENCED STREMM VALUES(C<<

TOTAL NUHBER OF STREAMS = 2
CONELUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION{MIN.} = 8.24
RATMFALL TNTENSITY{INCH/HRY = 6.38
TOTAL STREAM AREA{ALRES) = L.24

PEAK FLOW RATE{CFS) AT CONFLUENCE = 4.69

#9 CONFLUENCE DATA #+

STREAM RUNOF F Te INTENSITY BREA

NUMBER (CFS) (MIN.)  (INCH/HOURY  (ACRE)
1 25.32 9.88 5.684 7.16
2 4.69 8.24 6.300 1.24

RATMFALL INTEMSITY ANG TIME OF COMCENTRATION RATIO

COMFLUENCE FORMULA USEC FOR 2 STREAMS.
** PEAK FLOW RATE TARLE %%

STREAM RUNORE Tc INTENSTTY
NUMBER (CFS)  (MIN.}  (THCH/HOUR)
1 27.31 8.24 6.308
2 29.49 a.s8 5. 604

COMPUTED CONFEUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE{CFS) = 20.48  To(MIN.} = 9.88
TOTAL AREA(ACRES) = 8.4
LONGEST FLOWPATH FROM NODE  286.090 TO NODE 238.98 = 1351.8@ FEET.

**-ki:ir**a—**31:?J%‘é*i:****)-'HB**?F**Q1”9’1?*’i‘f*’tf-i'*-é-lt-ﬁﬂi*ﬁ‘*’i*?Ii-k**-:H*a‘*&**‘*iﬁ?i‘fi‘-**iitx*-‘-*

FitHd PROCESS FROM NOOE 244.80 TG NOOE 238.90 IS COOE = 1§

> >3 >MATN- STREAM MEMORY COPIEC ONTO MEMDRV BANK # 1 <ceex

R R R R A Tt R P PR A N L T F R PP T £ T LY T N F ey g pppnir ey
FLOW PROCESS FROM NODE 248.58 TO NOOE Z3B.00 IS COOE = 43

R R R L T R o Y 1 T 1 Lk T T TU o rpupepanppy

FLOW PROCESS FROM ROCE 258.08 TO HOOE 248.98 IS COOE = 21

RESTOENYLAL (1. DUJAC OR LESS) RUNOFF COEFFICTRNT =
SOTL CLASSIFICATION IS "C®
5.C.5. CURVE MUMBER (AMC II) = 76

L3688

INITIAL SUBAREA FLOW-LENGTH(FEET) = 148,80
UPSTREAM ELEVATION(FEET) = 7is.88
DOWNSTREAM ELEVATION{FEET) = 568 .ae
ELEVATICHE DTFFERENCE (FEETY = 56.84

SUBAREA (WERLAND TIME OF FLOW{MIN.)} = G.1B3

WARNING: INITIAL SUBAREA FLON PATH LENGTH IS GREATER THAN
THE MAXTMUM OVERLAMO FLOM LENGTH - 188.60

P0S5ErnRepers\DrainageiHydio Page 13 os 18
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{Reference Table 3-18 of Hydrology Manual)
THE MAXIMUM OVERLAND ELOW LENGTH IS USED IN T¢ CALCULATION!
168 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.582
SUBAREA RUMOEF(CFS) = 8.38
TOTAL AREA{ACRES} = a.14

TOTAL RUMOFF(CES) = &.38

*3*:8**:tt*?#*u**m**tt%***x**s**ﬁ:r**m*wi*6***:3****3*&::34&*&**s*z&zst***m*

FLOW PROCESS FROM NOOE 248.89 70 NODE 246.88 IS CODE = &2
F3>>3OMPUTE STREET FLOW TRAVEL TIME TRHRU SUBAREACC <<

>)>>>(STREET TABLE SECTION # 1 USEQ)<c<<<

UPSTREAM ELEVATION(FEETJ
STREET LENGTH(FEET} =
STREET HALFWIDTH{FEET)

669,00 DOWNSTREAM ELEVATION(FEET} = 643.00
259.086  CURB HELGHT(INCHES) = §.9
= 38.68

OISTANCE &ROM CROWN TG CROSSFALL GRAGEBREAK(FEET) =
INSIDE STREET CROSSFALL(DECIMAL) = &.918
QUTSIDE STREET CROSSFALL(DECIMALY = 4.818

28,80

SPECTFIEQ NUMBER OF HALFSTREETS CARRYTHG RUNOFF = 1

STREET PARKNAY CROSSFALL(DECIMALY = B.a28

Manring's FRICTION FACTOR for Streetflow Section{curb-to-curt) =
Manning's FRICTION FACTOR for Back-of-Walk Flow Section =  8.0208

B3.9158

*ETRAVEL TIME COMPUTEC USIMG ESTIMATED FLOW(CFS) = 1.71
STREETFLOW MODEL RESULTS USING ESTIMATEC FLOMW;
STREET FLOW OEPTH(FEET) = @.25
HALFSTREET FLOCGD WIGTH(FEET} = 4,66
AVERAGE FLOW VELOCITY{FEET/SEC.)} = 4.41
PRODUCT OF OEPTHEVELOCITY{FT*F{/SEC.} =
STREET FLON TRAVEL TIME(MI%.} = E.18 To(MIN.} =
160 YEAR RAINFALL INTEMSITY{INCH/HOUR) = £.824
STREETS & ROADS {CURBS/STORM DRATNS) RUMOFF COEFFICIENT =
SCIL CLASSIFICATION IS “C"
5.C.5. CURVE NUMBER (AMC II) = 92
AREA- AVERAGE RUNDFF COEFFTCIENT =
SUBAREA AREA{ACRES) = .44
TGTAL AREA{ACRES) = 8.5

L1.88
7.28

LBTEE
9.747

SUBAREA RUNOEE (CFS) =
PEAK FLOW RATE{CFS) =

2.61
2.495

EMD OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 8.2%  HALFSTREET FLOOO WIOTH(FEET) =  7.@3

FLOW VELOCITY(FEET/SEC.) = 4.65 OEPTH*VELOCITY(FT*FT/SEC.) = 1.34
LONGEST #LOWPATH FROM NOOE  25¢.00 TO NOOE  246.88 = 43%.90 FEET.

.t*%:kt?*1‘3*‘?*#3*%**3*1‘**“*2"*-‘*t-é#ﬂﬂ’*‘!**3****4*&3**1***&*;4*3*3;*******3&4*3**1

FLOW PROCESS FROM NOOE 248 .08 TO NODE 246.89 I5 CODE = 1

TOTAl MUMBER OF STREAMS = 2
CONFLUENCE WALUES USED FOR INDEPENOENWT STREAM 1 ARE:

TIME OF CONCENTRATION{MIN.} = 7.28
RAINFALL INTEWSITY{INCH/HR} = £.82
TOGTAL SYREAM AREA{ACRES) = 8.58

PEAK FLOW RATE{CFS) AT COMELUENCE = 2.9

Pd085EngReports DrainagetHydr
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FLOW PROCESS FROM NODE 249,82 TO NOOE
>2»>>RATIONRAL HETHOD INTTIAL SBAREA ANALYSTIS<<¢<<
RESIDEMTIAL (1. OUSAC OR LESS} RUNOFF COEFFICIENT = 3480
S0t CEASSIFICATION IS “C“
5.C.5. CURVE NUMBER {AMC TI} = 76
INITIAL SUBAREA FLOW-LENGTH{FEET} = 128.09
UPSTREAM ELEVATION{FEET) = 649 @e
OOWNSTREAM ELEVATION{FEET) = 639.580
ELEVATION OIFFERENCE{FEET) = 1.08
SUBAREA OVERLAND TIME OF FLOW({MIN.} = 11.789
WARMING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 52.22
{Reference: Table 3-128 of Hydrology #Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN T¢ CALCULATION]
100 YEAR RAINFALL INTENSITY{INCH/HOUR) = 5.822
SUBAREA RURCFF{CFS) = 8. 14
TOTAL AREA{ACRES) = 2.68 TOTAL RUNOFF{CFS) = g.14

E R e e R F R R E Py RN E P IS TR SR PR SR
FLOW #PROCESS FROM NOOE 247 .88 TO NOOE 24688 IS5 COOE = 51
>3 > COMPUTE TRAPEZOTOAL CHAMNEL FLOW<<<2<
>» 22> TRAVELTIME THRU SUBAREA (EXTSTING ELEMENT)<<24¢

ELEWVATION DATA: LPSTREAM{FELT) = 639,09 OOWNSTREAM{FEETY = 638.08
CHAMNEL LENGTH THRU SUBAREA(FEET} =  325.88  CHANNEL SLOPE = &.8@31
CHANMEL ZASE(FEET) = 18.80 “Z" FALTOR =  5.8¢0

MANNING'S FACTOR = ©.835  MAXIMUM DEPTH{FELT) =  1.0@

138 YEAR RAINFALL INTEMSITY{INCH/HOUR) = 3.385
RESIDENTIAL (1. DUSAC Of LESS) RUNOFF COEFFICIENT = .3608
SO0IE CLASSIFICATION IS "C"

5.C.5. CURVE NUMBER (AMC T3} = 76

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = B.65

TRAVEL TIME THRU SUSAREA BASEOD ON VELOCITY(FEET/SEC.} = ©.5§

AVERAGE FLOW OEPTH(FEET) = ©.%1  TRAVEL TIME(MIN.} = 9.88

Te{MIN.} = 21.58

SUBAREA AREA(ACRES) = .20 SUBAREA RUNOFE(CFS) =  8.97
AREA-AVERAGE RUMOFF COEFFICIENT = £.369

TOTAL AREA{ACRES) = 2.9 PEAK FLOW BATE(CFS) = 1.87

ENO OF SUBAREA CHANNEL FLOW HYORAULICS:
DEPTH{FEET) = &.16 FLOW VELOCITY(FEET/SEC.) = 9.64

LOMGEST FLOWPATH FROM MOCGE 245,98 T¢ HODE 245,88 = 595.88 FEET.

B e Rt L o A T e

FLOW PROCESS FROM NODE 147.88 TG NODE 246.88 IS5 COBE = 1
>>>>>DESIGHATE INDEPENDENT STREAM FOR COMFLUENCE<<<<<
3> »>yANO COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAME = 2

CONFLUENCE WALUES USED FOR IMDERPENDENT STREAM 2 ARE:
TIME OF COMCENTRATIOM{MIN.) = 21.52

FAIMFALL THTENSITY{INCH/HR} = 3.38

TOTAL STREAM AREA{ACRES) = 9.88

PEAK FiCh RATE{CFS) AT CONFLUENCE = 1.87

** CONMFLUENCE DATA *+

STREAM RUNDEF T INTENSITY AREA

KUMBER (CF5y {MIN.}  {INCH/HOUR)Y [ACREY
i 2.86 7.28 5.824 8.52
2 1.87 21.5% 3.3588 .88

RAINFALL EMTENSITY AMO TIME OF COMCENTRATION RATIC
CONFLUEMCE FORMULA USEQ FOR 2 STREAMS.

#¥# PEAK FLOW RATE TABLE =*

STREAM RUNOFF Te INTENSETY
NUMBER (CFS} (MIN.Y  (INCH/HOURY
1 3.32 7.28 6.824
2 2.54 23,59 3.385
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE{CFS) = 3.32  Te(MIN.) = 7.28
TOTAL AREA{ACRES) = 1.5

LOKGEST FLOWPATH FROM MODE 24%.8@ TO NODE 246.08 =

585.88 FEET.

AR AR R R R R Tk F F h R F A PR AR EFRATETE XN R R DR RHE R ST R F RS L F AN EF R TRRLR NN E

FLOW PROCESS FROM NUDE 246.88 TO NODE 238.80 IS5 CODE = 31

3>y >0OMPUTE PIPE-FLOW TRAWEE TIME THRU SUBAREA<<<<

ELEVATION OATA: UPSTREAM{FEET) = £35.00 OQOUNSTREAM{FEET} = £234.09
FLOW LEMGTH{FEET} = 20,98  MANNING'S N = @.913

ESTIMATED PIPE DTAMETER{INCH} INCREASED TC LB.80d

OEPTH OF FLOW IN  I8.@ INCH PIPE IS5 4.7 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.) = ©.85

ESTIMATED PIPE DIAMETER{INCH} = 18.8@  NUMRER OF PIPES = 1
PIPE-FLOW{CFS) = 3.32

PIPE TRAVEL TIME(MIN.} = @.84  To{MIND =  7.32

LOMGEST FLOWPATH FROM NODE 245,89 TO HODE 238.08 = 525.88 FEET.

LR Rl R L E R E R R AL R E L E RS E R R R R N R R P S P Y Y Ry Y N P Y]

FLOW PROCESS FROM MOOE 246.80 TO NODE 238.90 15 COOF = 11

T+ MAIN STREAM CONFLUENCE DATA **

STREAN RUNOFE Tc INTENGITY AREA
NUMBER (CFS} (MIN.)  (INCH/HOUR}  (ACRE}
i 3.32 7.32 &.802 i.46

LONGES T FLOWPATH FROM NOOE 249,88 TG MODE 238.00 = 525.9@ FEET.

** MEMORY BANK # 1 CONFLUENCE DATA #*

STREAM RUNOFF Tc INTERSITY  AREA
NUMBER (CFS}  (MIN.}  (ZNCH/HOUR}  (ACRE)
1 2% .48 2.33 5.604 2.48

LOMGEST FLOWPATH FROM NOOE 286.80 TO NODE 238.8a = 1351.88 FEET.
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** PEAK FLOW RATE TABLE **

STREAM RUNQFF Te THTEHSTTY
WNOMBER {085 {Min.) {INCH/HOLR)
1 25.16 7.3z 6. 52
2 32.22 9.88 5. 684

COMPUTEQ CONFLUENGCE ESTTMATES ARE AS FOLLOWS:
PEAK FLOW RATE(LFSY = 32.22  To{MiN.) =
TOTAL AREA{ACRES) = 9.5

G. B8

R R E Lt e L S E L L L R R Ll e e e e S e P EE L 2 L )

FLOW PROCESS FROM NOOE 246,88 TO NODE 238.88 I3 CODE = 13

>2>»>CLEAR MEMORY B8ANMK ¥ 1 <<

FhEFEEF AT LR AL IR AR b ER RS R e b ek ke kR kak R bR kb Ak AR ek Ak bRk Rkt

ELOW PROCESS FROM NOOF 238,90 TO NODE 232.88 TS CODE = 31
>»»>»COMPUTE PTPE-FLOW TRAVEL TIME THRU SUSARFA¢C<<<
>332 2USING COMPUTER-ESTIMATED PIPESIZE {NON-PRESSURE FLOW)<<<<¢

ELEVATTON OATA: UPSTRE&M{FEET) = 634.00 DOWNSTRFAM{EEET)Y = £33, 08
ELOW LENGTH(FEET) =  80.80 MMINTNG'S ¥ = 9.013

DEFTH OF FLOW TN 27.@ INCH PTPE IS5 21,7 THCHES

PTPE-FLOW VELOCITY(EEET/SEC.Y =  9.42

ESTIMATEQ PTPE DIAMETER(TNCH) = 27.88  NUMBER OF BTPES = 3
SIPE-FLON{CFS) = 32.22

PXPE TRAVEL TTME(MIN.) = @.14  To{MIN.) = 18.02

LONGEST FLOWPATH FROM NOOE 286.80 TO NOOE 232 .88 = 1£31.88 EEET.

PR R R R R R S R R R P T P L P L SeE R P AR U T

FLOW PROCESS FROM NODE 238.88 TO NODE 232.88 IS LO0E = 1

TOTAEL MNUMBER OF STREAMS = 2
CONELUENCE walllEs USED FOR TNOEPENOENT STREAM 1 ARE:

TTME OF CONCENTRATTON{MIN.) = 18.82
RATHFALL INTENSITY{INCH/HR) = 5.55
TOTAL STREAM AREA{ALRES) = .86

PEAK FLOW RATE(CPS) AT COMFLUENCE = 32.22

LR e R LR P E A F A F T E R T S e R R e s R e T L S R R TS St

FEOW PROCESS FROM NGOE 236.88 TO MODE 234.88 Is COOE = 21

SOTL CLASSTETCATTON %5 "C7
5.C.5. CURVE NUMBER (AMC TI) = 9§

INTTTAL SUBAREA FEOW-LENGTH(FEET) = B5.08
LUPSTREAM ELEVATION{FEET) = 646 58
QOWNS TRE 4 ELEVATTON{FEET) = 644,08
ELEVATION DIEFERENCE{EFET) = 2,58
SUBAREA OVERLAND TTME OF ELOW{MIN.) = 2.57%

WARNING: TWITTAL SUBAREA ELOW PATH LENGTH T3 GREATER THAN

THE MAXTMUM OVERLARO ELOW LENGTH = 79.41
(feference: Table 3-18 of bydrology Manual)
THE MaxXIMUM OVERLANG FEOW LENGTH TS USED IN T¢ CALCULATTONG

108 YEAR RAINFALL TNTENSITY{INCH/HOUR) =~ £,595

HOTE: RATHFALL TWTENSTTY IS BASEQ ON Te = S-MTHUTE.

SUBAREA RUNQEF{{F5) = B.45

TOTAL AREA{ACRES) = 8.86  TOTab RUNOFF{LF3) = .45

FREFEEP AR F AR R AR T LR PR EN R R R AR 2k kA v Sk RV A FF AT F AL R R PR R AR X R

FL0W PROCESS FROM NMODE 235.08 TO NOOE 234.8@ TS CODE = &1

>>»> >ADOTTTON OF SUBAREA TO MAINLINE PEAK ELOWC<<<<
146 YEAR RAINFALL INTENSITY{TNCH/HOUR) =  8.695
NOTE: RATNEALL TNTENSTTY TS BASED ON To = S-MINUTE.
RESIOENTTAL (1. OU/AC OR LESS) RUMDFE COEEFTCIENT = . 3680
SOTL CLASSTETCATTOM IS5 "C”
5.C.5. CURVE NUMBER (AMC 13) = 76
AREA-AVERAGE RUNOFF COEFFICIENT = .4850
SUBAREA AREA{ACRES) = B.62 SUBAREA RUNOFE(CES) = 1.9%a4
TOTAL AREA{ACRES) = @.7  TOTAL RUNOFE{CFS} = 2.3%
TC(MEN,} = 2.58

L R L e T L L R T T T TR P EIE vy

ELOW FROCESS FROM HODE 234.88 TO NOOE 232.8e& Ts COBE = 31
»> 23 >COMPUTE PTPE -FLOW TRAVEL TIME THRU SUBAREAC£(<<
7>>»3USTHG COMPUTER-ESTIMATED PIPESIZE [MON-PRESSURE FLOW) <¢<<<

ELEVATTON DATA: UPSTREAM{FEETY = £33.00
FLOW LENGTH(FEET) = 185,80 MANKING'S # = 8.813

ESTIMATEQ PIPE DIAMETER{INCH) TNCREASED TO 18.008

QEPTH OF FLOW TN 25.@ INCH FIPE TS 4.2 INCHES

PTPE-FLOW VELOCTTY(FEET/SEC.Y = 7,58

ESTIMATEO PIPF QOIAMETER(INCH) = 18.8@ NUMBER OF PTPES = 1
PIPE-FEOW{CES) = 2.39

PTPE TRAVEL TIME{MIN.} = 9.42  Tc{MTN.} =  2.g0

LONGEST FLOWPATH FROM NOOE  236.0@ TO NOOE  232.99 = 280.99 FEET.

B R L T R R e F L R EE L P L L e e P N P e

FLOW PROCESS EROM MODE 234,08 TO NOOE 232.80 TS COOE = 1
»>»7»DESTGNATE THDEPENDENT STREAM FOR CONELUENCE<<K<<
>33 2AN0 COMPUTE VARIOUS CONFLUENMCED STREAM VALUES<€({<

TOTAE HUMBER OF STREAME = 2

CONFEUENCE VALGES USED FOR INDEPENDENT STREAM 2 ARE:

TTHME OF CONCENTRATION(MTN.) =  3.0@

RATHFALE TNTENSTTY{TNCH/HR) = £.59

TOTAL STREAM AREALACRES) = 2.68

PEAK FLOW RATE(CFS) AT CONFLUBNCE = 2.39

% CONELUENCE DATA ¥

STREAM RUNOFF Te INTENSTTY AREA

NUMBER {CF5) (MTH.Y  ( TNGH/HOUR) {ACRE)
1 32,27 18.0% 5.553 9.86
2 2.3 3.80 8.695 8.68

FMESERgrRegets DranageHydm Fage t7 of 108

FUCSENg RegersiDrainagetHytn Page 18 of 108




RATMFALE TNTENSTTY AMO TTME OF COMCENTRATTON RATTO

CONFLUENCE FORMULA USED FOR 2 STREAMS,
=5 DEAK FLOW RATE TABLE *»
STREAN RUNOFE Te INTENSITY
HLMBER {CFS) (MIN.) [ INCH/HOUR)
1 12.84 3.e8 8.595
2 33.7% 16,92 5,553

COMPUTER COMFELENCE ESTEMATES ARE AS FOLEOWS:

PEAK FLOW RATE[(CFSY = 33.758 Tc(MTHN.) = 18.g2
TOTAL AREA(ACRES) = 18.3
LONGEST ELOWPATH FROM MOBE 286,80 TO NOOE  232.88 = 1431,00 PLET,

P N TR LI T LI T T T P e R S PR TR PP PR ET T T LAY T Y
FilwW PROCESS FROM NOGOE 232,83 TO NOPE 215.4@ T5 COPE = 31
»333>3>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<:<c
33333 STNG COMPUTER-ESTTMATEQ PTPESTZE (NON-PRESSURE FLOW) <c<e

= [ Jp—— J— JEp—

ELEWVATEON DATA: UPSTREAM{FEET) = £33.88 OOWMSTHEAM(FEET) =
FLOW LENGTH{FEET} = 568.86 JMANNTNG'S W = @.913
OEPTH OF FLOW TH 24,8 INCH PTRPE IS 15.6 INCHES

609.68

PTPE-FLOW VELOCTTY(FEET/SEC.) = 15.56

ESTIMATED PIPE DIAMETER{THCHY = 24,00  NUMBER OF PIPES = 1
PIPE~FLOK(CTS) = 35,75

PIPE TRAVEL TTME(MTN.) = ©.68  To{MIN.) =  18.82

LONGEST FLOWPATH FROM NODE  286.88 TO NOOE  218.98 =  1991.99 FEET.

L N N s TR L )

FLOW PROCESS FROM NOOE 232,99 TO NGOE 218.99 TS5 CO0E = 1

TOTAL WUMBER OF STREAMS
CONFLUENCE VALUES USED FOR TMDEPENDENT STREAM 1 ARE:

TTHME OF CONCENTRATTOM(MTN,) =  19.62
RATNEALL IHTENSITY(TMCH/HR) = $.3S
TOTAL STREAM AREA(ACRES) =  28.54

PEAK FLOW RATE(CFS) AT CONFEUENCE = 33.7%

AR R e R F R R A R A A R N S A R F R F R FF R AN ETFE ARSI A SR IR TG TFF XA TS

FLOW PROLESS FROM NODE 239.48 TO MODE 2I5.8@ IS COOE = 21

>y >RATIONAL METHOD INITTAL SUBAREA ANALYSTS<<<<<

STREETS & ROADS (CURBS/STORM DRATHNS) RUNOFF COEFFTCTENT = 8708
SOTE CEASSIFICATION ES "C¢

S.C.5. CURVE NUMBER (AMC II) = 48

TMITZIAE SUBAREA FEOW-EENGTH{FEET) = 10,89
UPSTREAM ELEVATION(FEET} = G4k . 59
DOWMSTREAM EEEWATTON(FEET) = 642,80
ELEVATTON OTFFERENCE(FEET) = 4.58
SUBAREA OVERLAND TTME OF FLOW(MTN.] = 2.346

WARMING: INITIAL SUBAREA FiQW PATH LEMGTH TS GREATER THAN
THE MAXIMUM OVEREAND FEOW LENGTH = £87.58

(Reference: Table 3-1B of Hydrology Manual)
THE tAXTMUM GVERLAND FLOW LEMGTH IS USED TN To CALCULATION?

160 YEAR RATNFALL INTENSTTY(TNCH/HOUR) = 8,695
NOTE: RATHFALL THMTEMSITY IS SBASED ON T¢ = 5-MINUTE.
SUBARE S RUNOFF(CES) = 8.91
TOTAL AREA{ACRES) = 8,12 TOTAL RUNOFF(CES) = 8.91

LR s L s T T LT L T L R P P e e g gy
FLOW PROCESS FROM NOBE 228,88 T{ NODE 226.80 IS CODE = &2

>>»>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<ccc<

323> (STREEY TABLE SECTION # 1 USEQ)<<<ce

UPSTREAM ELEVATTON{FEEY) = &4
STREET LENGTH(FEET) = 569.88
STREET MALFWIOTH(FEET) = 38.80

2.00 DOWNSTREAM ELEVATION({FEET) =
CURB HETGHT(INCHES) = 6.8

613.08

DTSTANCE FROM CROWN TG CROSSEALL GRAOEBREAK(FEET) =
INSIDE STREET CROSSFALL(DECTMAL) = B.018
OUTSIDE STREET CROSSFALE(DECTMAL) = 0,018

28.89

SPECIFIED MUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(QECTMALY = @,828

Manning's FRTCTION EACTOR for Streetflow Section(curh-to-curb) =
Manning’s FRICTTON FACTOR for Back-of-Walk Flow Section =  @.8260

&.8158

*ITRAVEL TTHME COMPUTEQ USTNG ESTTMATED FLOW(CES) = 2.95

STREETFLOW MOBEL RESULTS USING ESTTMATED FLOW:

STREET FLOW DEPTH(FEET) = .29

HAEFSTREET FLOOD WTGTH(FEET} =

AVERAGE FLOW WELOCITY(FEET/SEC.) =

PRODUCT OF OEPTHAVELOCITY(FT*FT/SEC.) 1,27
STREET FLOW TRAWEL TTME(MIN.) = 2.32  Tc(MIN.) =
108 YEAR RAINFALL INTENSTTY{IMCH/HOUR) = E.595
NOTE; RAINFALL INTEWSITY IS BASED OM Tc = 5-MTNUTE.
STREETS & ROADS (CURES/STORM DRAINS) RUNORF COEEFICIENT = 8788
SOTL CLASSIFTCATTON T$ “C”
S5.C.5, CURVE NUMBER (AMC IX) = 98
AREA-AVERAGE RUNOFF COEFFTLITENT =
SUBAREA AREA(ACRES) = @.54
TOTAL AREA{ACRES) = 8.7

7.41
4.32

4.66

a.878
SUBAREA RUNOFF{CFS) =
PEAK FLOW RATE(EFS) =

4.88
4.9%

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = @.34 HALFSTREET ELDOD WIOTH(FEET) = §.,78
FLOW VELOCITY(FEET/SEC.) = 4.76  DEPTH*WELOCTTY(FT*FT/SEC.) =
LOMGEST FLOWPATH FROM NOOE 238.88 TO NOOE 226,08 =

1.61
780.80 FEET.

FEF R F L F LR LR R F LN EF TP AR TR R TR R RRR R LR SR L Lk bbb T kAT TR TR AN

FLOW PROCESS FROM NODE 226.88 TO NODE 218,89 T5 CODE = 31
>332 23 C0MPUTE PTPE-FLOW TRAVEL TTHME THREF SUBAREA<<<<<
»>x»pUSING COMPUTER-ESTTMATED PTPESTZE (MON-PRESSURE FLOW)<<crc

ELEVATTOM DATA: UPSTREAM(FEET) = 613,88 DOWMSTREAM(FEET) =  689.80
FLOW LENGTH{FEET) = 2¢.9@  MAMNTNG'S N = @.813

ESTTMATEE PTPE DTAMETER(TMCH) INCREASED TO 18.068

BEPTH OF FLOW TN 18.& IMCH PIPE IS 5.8 THMOHES

PLOSTERMRepors\DrainagaiHydso
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PIPE-FLOW VELOCITY(REET/SEC.) = 18,18
ESTTMATED FIPE OIAMETER{INCH) = 18.90
PIPE-FLOW(CFS) = 4.99

PIPE TRAVEL TIMEQMIN.) -  0.83

MURBER OF PIFES = 1

TCIMTN.) = 4.79

LONGEST FLOWPATI FROM NODE 2%8.89 70 NDOE 218.98 = 720.9Q FEET.

LR R R R R L R E P L R I A R R s R RS R S L R L LS R L S T

FLOW PROCESS FROM MOOE 226.88 T0 ROOE 218.88 75 CODE 1

>>3>>DESIGNATE INOEPENGENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE WALUES USED FOR TMOEPEMDEMT STREAM 2 ARE:

TTHE OF CONCENTRATTON{MIN.) = 4.7¢
RAIMFALL THNTENSITY{TNCH/HRY = 2,48

TOTAL STREAM AREA{ACRES) = BEE

PEAK FLOW RATE{CFS) AT COWFLUENCE = 4,58

L L R T T LI e R ST TR Y ]

FLOW PROCESS FROM NOOE 224 .48 TO NOOE 222.9@ 75 COOE = 21

STREETS & ROADS (CURBS/STORM ORAINS) RUNOFE COFFETCIENT = L5760
SOIL CLASSTFICATION TS "C”
5.0.5. CURVE NUMBER (AMC TT) = 98

INITTAL SUBAREA FLUW-LENGTH{FEET) = S4.04
UPSTREAM ELEVATTON{FEET) = E46 . 58
DOWNSTREAM ELEVATTON(FEET) = 642 .88
ELEVATION DIFFERENCE(FEET) = 4.58
SUBAREA OVERLANO TIME OF FLOW({MIN.) = 2.297

15@ YEAR RATNFALL TNTENSTTY{TNCH/HOUR) = B.655
WOTE: RAIMFALL INTEWSTTY TS BASED (M Tc = S-MINUTE.
SUBAREA RUNOFF{LFS) = e.76
TOTAL AREACALRER) = 8,18  TOTAL RURGFF{CFR) = 8. 76

EFRERFEERE R LR LR ERF b i kb bkt pr ek bbbt bbbkt by r b ah b hAikan ik ke

FLOW PROCESS FROM NODE 322,88 TO NOOE 220.6@ T3 008 = B2

>»>>3>>LOMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<L
»>»3>(STREET TRBLE SECTTON # 1 USED)<<s<<

UPSTREAM ELEVAT
STREET LENGTH{FEET} = 535.8@ CURE HEIGHT{TRCHES) = 6.8
STREET HALFWTOTH{FEET} = 30.80

DYSTANCE FROM CROWN TO CROSSFALL GRAQEBREAK(FEEY} = 2€.00
INSTDE STREET CROSSFALL{OECTMAL) = @.818
GUTSIDE STREET CROSSFALE(DECTMAL} = &£.618

SPECTFTED MUMBER OF HALFSTREETS CARRWING RUNOFF = I
STREET PARKWAY CROSSFALL{BECIMALY) = 8,028

Manning's FRTCTTON FACTOR for Streetfiow Section{curb-to-curb) =  8.8158
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = @.8288
FETRAVEL TTME COMPUTED LSTHNG ESTTMATED FLOW(CFS) = 2.1%9

STREETFLOW MODEL RESULTS USING ESTTMATED FLOW:

STREET FLOW OEPTH{FEET} = 0,27

FALFSTREEY FLOOD WTOTH{FEET) = 5.91
AVERAGE FLOW VELDCTTY(FEET/SEC.) = 4.34
PROOUCT OF QEPTHEVELOCITY(FT*FT/SEC.) = 1.15
STREET FLOW TRAVEL TIME{MIN.) = 2.83 Tc{MTH.} = 4,33

108 YEAR RATMFALL TNTENSTTY (THCH/HOUR) = 8.5695

NOTE: RATNFALL TMTENSTTY TS BASED DM TC = S-MINUTE.

STREETS & ROAODS [CURSS/STDRM DRAINS) RUNOFF COEFFTCTENT = .§708
SOTL CLASSIFICATION IS ™C"

S.C.5. CURVE HUMBER (AMC TT) = 098

AREA-AVERAGE RUNDFF CDEFFICTENT = @.87@

SUBAREA AREA(ACRES) =  @.38 SUBAREA RUNDFE(CFS) = 2.87

TOTAL AREA{ALRESY = a.s PEAK FLOW RATE(CFS) = 3.83
END DF SUBAREA STREET FLOW HYORAULTCS:

QEPTH(FEET) = &.31 HALFSTREET FLOOD WIDTH{FEET} = §.83

FLOW VELOCTTY(FEET/SEC.) = 4.72  CEPTHSVELOCITY(FT*FT/SEC.) =  1.44

EONGEST FLOWPATH FROM NODE 224.88 TO NOOE 220.68 = G20.08 FEET.

FFEFEFFFFFFRERF LR L bR AR kAR A AR AN T d ks kbbb bt bbbk kT kTR R TR T E AR AR ERRFE

FLOW FROCESS FROM NOOE 228.00 TO HODE 1E.88 IS CODE = 31

3>»>>COMPUTE PTPE-FLOW TRAVEL TTME THRU SUBAREA<<L<<
>y >2USENG COMPUTER-ESTIMATER PTPESTZE (MON-PRESSURE FLOW)<cece

ELEVATION DATA: UPSTREAM(FEET) = £10.88 OCOWNSTREAM{FEET} =  &Q9.8¢
FEOW LENGTH{FEET) = 5.88  PMANNTNG'S ¥ = Q.813

ESTTMATED PTPE OIAMETER{THCH) TMOREASED TD 12,088

DEPTH OF FLOW TN 18.8 IMCH PTPE IS5 3.5 INCHES

PTRPE-FL.ON VELOCITV{FEET/SEC.) = 15.17

ESTIMATEC PIPE DIAMETER{INCH) = 18.80  NUMBER OF PTPES = =
PIPE-FLOW(CFS) = 3.63
PTRPE TRAVEL TTME(MIN.)} = ©0.81  Tc({MIMN.} =  4.34

LONGEST FLOWPATH FROM 3OOE 234,28 TO NODE 218 .88 = 625.80 FEET,

EELT LT R RS RIS R SRS EERLELELE PR EL LR PR TR ST I PR N T RS L N R EY
FLOW PROCESS FROM NODOE 220,80 TO NOGE 218.8a L5 CODE = 1
>>»>>DESTGNATE INOERENOENT STREAM FOR CONFLUENCE«<<e<
»>xe2AND COMPUTE VARIOUS COMFLUEMCED STREAM VALUES<<(<<
TOTAL MUMBER OF STREAMS = 3
CONFLUENCE WVALUES USED FOR INDEPEMCEMT STREAM 3 ARE:

u

TTME OF COMCENTRATION(MTIN.) =  4.34

RAINFALL THTENSTTY(TNCH/HR) = 8.5

TOTAL STREAM AREA{ACRES) = 9.48

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.63

*+ COMFLUENCE DATA **

STREAM RUNOFF Te INTENSITY AREA

NUMBER (CFS) (MO8, ) (INCH/HOUR) {ACRE}
1 33.75 18,82 5,349 18.54
1 4,45 £.79 8.695 .66
3 5.63 4.34 %.695 @.a8

RATNFALE TWTENSITY AND TTME OF COMCENTRATTON RATTO
COMFLUENCE FORMULA USED FOR 3 STREAMS.
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+* PEAK EL{W RATE TARLE **

SYRESM RUNOFE Te INTENSITY
NUMBER (CFS)  (MIN.)  (INCH/HOUR)
1 29.01 5.34 8.595
2 29,39 4,70 £.695
3 39.86 18,52 $.343

COMPLITED {ONELUENCE ESTIMATES ARE AS EQLLOWS:

PEAK FLOW RATE{CFS) = 30.06 To{MIN.) =  16.62
TOTAL AREA{ACRES} = 11.7
LONGEST FLOWPATH EROM NOOE  786.86 TO NOOE 218,60 =  1991,0@ EEET,

¥kkktrrdbrkrdrrrdbbihdt ki bdkd ek rbaak iR T E NSk EF AR A ARk Ak bR Ikt S

FLOW PROCESS FROM NGDE 218,80 TG NOOE 2ro.8d IS 000 - 21
»»2 3 »COMPUTE PIFE-ELOW TRAVEL TIME THRU SUBAREA<<CK
»r2rrUSING COMPUTER-ESTIMATED PIPESIZE {MON-PRESSURE ELOW}<<<«<<

ELEVATION DATA: UPSTREAM{EEET) =  6@%.00¢ OOWNSTREAM{FEET) =
ELGW LEMGTH{EEET) = 55,88  MANNING'S N = &.813
DEPTH OF FLOW IN 248 ENCH PIPE IS 17.8 INCHES

586,00

PIPE-FLOW VELOCITY(EEET/SEC.) = 16,45
ESTIMATED PIPE DIAMETER{INCH) = 24.B@  NUMBER OF PIPES = 1
PIPE-ELOW(LES) = 39,66

PIPE TRAVEL TIME{MIN.} = ©.67  Tc(MIN.} = 10,69

LONGEST FLOWPATH ERCM NOGE 186.88 TO NOOE 116.88 = 356,88 FEET.

R R e e P e

FLOW PROCESS FROM MOOE 218.80 TO HODE 216.8¢ IS CODE - 1@

27 pMATIN-STREAM MEMORY COPIED ONTD MEMODRY BANK # 1 <<4<<

EFEEFFFEI L L F R R A A AR AR R A AN AL AR R R E R R R TR SRR R R R R R R AR SRR R Rk

ELOW PROCESS EROM NODE 215.98 TO NODE 216.98 15 CDDE = 13

»5»>»CLEAR THE MAIN-STREAM MEMORY <<l

[ T R T R PR TR T T R R T e e A R AR L L

ELGW PROCESS ERGM NGDE 216,60 TO NODE 214,68 IS COOE = 21

WATURAL DESERT LANDSCAPIMG RUNOFF COEFFICIENT =
SOIL CLASSIEICATION IS 0"
S.0.5. CURVE HUMBER {AMC II} = BS

. 3584

INITEAL SUSARES ELOW-LENGTH{EEET} = 158.84
UPSTREMM ELEVATION(FEET) = 876,80
BCLMSTREAM ELEVATIOH{FEET} = £16.94@
CLEVATION DIFFERENCE{FEET} = 4. 64

SUBAREA OWERLAMG TIME OE ELOW(MIN.) = 6.267

WARMING: INITIAL SUBAREA ELOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAMO ELOW LEMGTH = 180.8@
(Referencet Table 3-18 of Hydrology Manual}
THE MAKIMUM OVERLAND $LOW LENGTH IS USED IN Tr CALCULATION!

PH0S5EryReputs Drainageydeo

102 YEAR RAINEALL INTENSITY{INCH/HOUR} = 7.516
SURAREA RUNOFF(LFS} = 8.24

TOTAL AREA{ACRES) = £.89  TOTAL RUNOEF(CES) = @.24

L e T P R T T L PR R R T R RS P Py PR PR P PR R TP T e )
FLOW PROCESS FROM NOOE 214.6@ TO NODE 21%.66 XS CODE = 51

816.00 DOWMSTREAM{EEET) =

CHANMEL LENGTH THRU SUBAREA(FEET} =  278.88  CHANMEL SLOPE =

CHANMEL BASE(FEET) = 18.0¢ "2" FALCTOR = 5.000

MANNING'S FACTOR = B.@35  MAXIMUM OEPTH{EEET) =
190 YEAR fAINEALL INTENSITY{INCH/HOUR) = 6.271

NATURAL DESERT LANDSCAPING RUNGFE COEFFICIENT = 3500

SOIL CLASSIEICATION Iz "o

S.C.5, CURVE NUMBER {aMC II} = BS

TRAVEL TIME COMPUTED USIMG ESTIMATED ELOW(CFS) =

TRAVEL TIME THRU SUSAREA BASED DN VELOCITY{EEET/SEC.} =

AVERAGE FLOW OEPTH{FEET} = ©.84 TRAVEL TIME{MIN.} =
Te{RIN.) = 2.38

SUBAREA AREA({ACRES} = Q.59
AREA-AVERAGE RUNOEE COEEFICIENT =
TOTAL AREA{ALRESY = 8.6

1.60

SUBAREA RUNOEE{CES) =
@.358
PEAK £1.0W RATE(CFS) = 1.29

.19

ENG OE SUZBAREA CHAMMEL ELOW HYORALHLICS:
BEPTH{FEET) = @.05 FLOW VELOCITY{EEET/SEC.) =
LONGRSY ELOWPATH EROM NODE 216,66 TO NOOE

2,60

12.468 = 429.6@ EEET,

srdadnh bl bkl b R AR R R RN TN FFFAF AT AN F LA R AR L r b I L2 e e T kS

ELOW PROCESS EROM NODE 2LE.68 TO NODE 218.56 IS CODE = 51
2> COMPUTE TRAPEZCIDAL CHANMNEL ELOW<<<<<
> TRAVELTIME THRU SUBAREA {EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM{FEET)} = 746.80 DOWNSTREAM{FEET) = 722.00
CHANNEL LENGTH THRU SUBAREA{EEET) = 120,60 CHANNEL SLGPE = 2.2809
CHAMNEL BASE{EEET} = 1,68  “"I" FACTOR = 1,980
MAMMING 'S EACTOR = €.915  MAXIMUM DEPTH{FEET) = 1.&&
186 YEAR RAIMEALL INTEMSITY{INCH/HOUR) = 6,194
RESIDENTIAL (1. DU/AC OR LESS) RUNDEE COEFEICIENT = .416Q
SOIL CLASSIEICATION IS “o°
5.0.5, CURVE MUMBER (AMC II) = 82
TRAVEL TIME COMPUTED USIMG ESTIMATED ELOW(CES) = 2.7%
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY{EEET/SEC.) = 12.51
AVERAGE ELOW DEPTH{EEET) = 9.19  TRAVEL TIME(MIN.} = @.15
To{MIN.} = B.46
SUBAREA AREA{ACRES) = 1.18 SUBAREA RUNDFE{CES) = 3.68
AREA-AVERAGE RUNGFE COEEFICIENT = 8.3499
TOTAL AREA{ACRES} = 1.8 PEAK ELOW RATE{CES) = 4.28
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH{EEET) = 9.24 ELOW VELOCITY{EEET/SEC.} = 14.28
LONGEST ELOWPATH EROM NODE 215.6@ 10 NODE 218.68 = 54€.08¢ EELT.
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>>32>C0MPULE PEPE-FLOW TRAVEL TIME THRU SUBAREA<<<x
>»22>>USING COMPUTER-ESIIMATED PIPESIZE (NOMN-PRESSURE ELOW) <<<<<

ELEVATEON DATA: UPSTREAM(FEEEY =  722.8@ OOWNSIREAM{EEET) =  785.8d
ELOW {ENGIH(EEET) =  Z9¢.88  MANNING'S N = @.813

ESTIMATED PIPE DEAMEIER({IWCH} INCREASED TO 15,088

DEPTH OF FLOW IN 18.@ INCH PIPE IS 5.1 INCHES

PIPE-FLON VELOCITY{EEEL/SEC.} = 18.38

ESTIMATED PIPE DIAMEEER{INCH} = 18.88 NUMBER OE PIPES = 1
PIPE-FLOW(CFS) = 4.28
PIFE TRAVEE IIME(MIN.} =  8.47 TC{MIN.) = 8.93

LOMGEST FLOWRATH FROM 8OCGE 216.68 TO NODE 292.48 = B36.08@ EELT.

R R L e L LS PR

FLOW PROCESS FROM NODE 252,48 I0 HOOE 218,68 IS (ODE = 1

TOTAL MUMBER OF STREAMS = 2
CONFLUENCE WALUES USED FOR INDEPEMDENT STREAM 1 ARE:

TIME OF CONCENIRATION(MIN.} = 8.93
RAIMEALL IMNTENSITW{INCH/HRY = 5,58

TOTAL STREAM AREA{ACRES) = 1.77

PEAK EEOW RATE(CFS) AL CONFELENCE = 4.28

R N E e T R e R e L e L S L L LR LY

FL0W PROCESS EROM NODE 298,48 TO NODE 296.48 15 OODE = 21

RESIDENIIAL (14,5 DUJAC OR LESS) RUMDPE COEEFICIENE = .5000
SO0IL CLASSIEECATION IS "¢
S.C.5. CURVE WUM3ER (AMC IL} = 86

INITTAL SUSAREA EEOW-LENGTH(FEET) =  164.09
UPSTREAM ELEVATION(EEET) = 744.28
DOWNSTREAM ELEVATION(FEELY = 71&.84
BLEVWATION OIFEEREMCE(EEET) = 6. 40
SUBAREA OVERLAND TIME OF ELOW(MIN.} = 4,178

WARNING: IHE MAXINUM OVERLAND EELOW SLOPE, 1@.%, IS USED IN Te CALCULATION]
16¢ YEAR RATHEALL INTEMSILY(INCH/HOUR} = 8.695

NOLE: RAINEALL INIENSITY IS BASED ON T¢ = S-MINUTE.

SUBAREA RUNDFF{CFS) = 1.28

IOIAL AREA{ACRES) = %.24  TOLAL RUNOEE{(FS) = 1,28

TP PP S PP PRI PETE SIS PP P ET I PR TR L T LR EREEE R PR S LR

FLOW PROCESS FROM NODE 296.40 TO NODE 284,48 IS CO0E = 62

STREET LENGIH(EEEI)} = 170.88 CURB HEIGHI(INCHES} = &.8
STREEL HALFWIDTH(FEEL} = 3@.68

DISIANCE FROM CROWN IO CROSSFALEL GRADEBREAK(EEEL} = 2@.00

INSIOE STREET CROSSFALL(OECIMALY = #.B18
QUTSIDE STREET CROSSEALE({DECIMAL) = B.818

SPECIFIED MUMBER OF BALFSTREETS CARRYENG RUNODFF = %

SIREET PARKWAY CROSSEALE(GECIMALY = @.820

Manning®s FRICIZON FACTOR for Streetflow Section(curb-to-curb) =  £.815@
Marning's ERICIION FACIOR for Back-of-Walk Flow Section =  @.8780

FHIRAVEL TIME COMPLTEQD LSING ESTIMALED FLOW{CFS) = 3.21
STREETELOW MOOEL RESULTS USING ESTIMALEDS EL{W:
STREEL ELOW OEPIH{EEET) = &.38

HALFSIREET FLOOD WIDIH{FEET) = 7.58%
AVERAGE FEOW WEEOCITY{EEET/SEC.) = 4.53
PRODUCT OF DEPTHEVELOCITY(ET*ET/SEC.) = 1.38
STREET ELOW IRAVEL TIME(MIM.) = £.63 To(MIN.} = 4.84

168 YEAR RAINFALL INIEMSIIY(INCH/HOURY = 8.695
WOLE: RAINFALL INIENSITIY IS BASED OM To = S-MINUIE.
RESICENELAL (:4.5 OUSAC OR LESS) RUNOEE COEEEICIENT = 5008
SOLE CLASSIEICAIION IS “C"
5.C.5. CURVE MUMBER (AMC I} = Be
AREA-AVERAGE RUNDEE COEEEICIEMT = B.584

SUBAREA AREA{ACRES) = 8.7S SUBAREA RUNDFE(LES) = 3.91

IO¥AL AREA(ACRES) = 1.6 PEAX FLOW RATE{CFS) = 5.16
END OF SUBAREA SIREEL EELOW HYDRAULICS:

DEPIH(FEEL} = @.34  HALFSIREEI FLOOD WIDTH(FEET) = 9.72

ELOW WELOCIIY(EEET/SEC.) = 4.98  OEPTH*VELOCIIY(FI*EI/SEC.) =  1.67

LONGEST ELOWPATH EROM NODE Z58.48 TO MODE 294,48 = 279.@8 EEEL,

AR R AT AN A kR b R RS S I R T R R LSRG R R F AR TR R RSN B EF AR AR AFARF T RAR

FLOW PROCESS FROM NODE 2894.4@ TO HOOE 292.48 IS CODE = 31
» 23 »COMPULE PIPE-EEOW IRAWEL IIME IHRU SUBAREA<Cccx
>>>>>USING COMPULER-ESIIMATES PIPESIZE (MON-PRESSURE FLOW)<<¢<<

ELEVALION OATA: UPSTREAM(EEET) =  786.80 DOWNSTREAM(EEET) =  785.20
ELOlE LENGTH(EEEI} = 5.8 MANNENG'S N = @,813

ESEIMATEQ PIPE OTAMELER({INCH) INCAEASED TO 18.800

QFEPIH OF ELOW IN  12.8 INCH PIPF IS 4.1 INCHES

PIPE-ELOW VELOCIIY(EEET/SEC.} = 16.83
£STIMALED PIPE DIAMEIER (INCH) = 128.0@
PIPE-FLOW(CES) = .16
PIPE TRAVEE TIME(MIN.} = n.éa
LOMGEST ELOWPATH EROM NODE

MUMBER OF PIPES = %

TC(MIN.} = 4.8

298.48 IO NUGOE 292.48 = 275.98 EEEL.

L g L L e L Y LT

FEOW PROCESS FROM NODE 284 .48 TO NODE 292.48 IS CO0E = 1

TULAL HUMBER OF STREAMS = 2
COMNELUENCE VALUES USED EOR INDEPENOENI STREAM 2 ARE:

IIME OF COMCENTRAIIOM{MIN.) = 4,81
RAINEALE INTENSITY{INCH/HR} = B.p9

LOEAL SIREAM AREA(ACRES) = a.99%

PEAK ELOW RAIE(CFS) AT CONFLUENCE = 5.16
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& CONFLUENCE DATA ¥F

STRESM RUNOEF Te INTENSITY AREA

HUMBER (CFs)y EMIN.}  (INCH/HOUR) {ACRE)
1 4,18 8,92 5,982 1.77
2 5.16 4.8% 8.695 8,99

RAINFALL INTEMSITY AND TIME OF COWCEWMTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

*¥ PEak FLOW RATE YARLE +*

STREAM RUNQEF Te INTESSITY
NUMBER (CFSY  {MIN.}  (INCH/HOUR)
1 7.47 4.81 8,695
2 7.83 8,93 5.982
COMPUTED CONFELENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 7.83  Tc(Min.} =  8.93
TOTAL AREA(ACRES) = 2.8
EONGEST FLOWPATH FROM NODE 216,60 TO NODE  292.4@ = $3@.60 FEET.

T T R T e e R A e e

FLlld PROCESS FROM NOOE 294,48 TO NODE 292,48 15 COOE = 14

>3 xMATN-STREAM MEHORY COPIEC ONTO MEMORY GAMNE # 2 <<cc¢

EREEEEERER R R R e L L' s T

FLOW PROCESS FROM NODE 294 .48 TO NOBE 25%.48 IS5 COOE = 13

»>>>»>CLEAR THE MATMN-S TREAM MEMORY<<<<<

EER R e A R R R R E L R R R S LI R S P LR LR ]

FLOW PROCESS FROM NODE 296 .6% TG NOOE 2d4.68 I8 COOE = 21

rrrroRATIONAL METHOD INITIAL SUBAREA AMALYSIG<<c<x

SOIL CLASSIFICATION IS "Q©
5.C.5. CHEWE NUMBER {AMC II) = &8

INITIMAL SUBAREA FLOW-LENGTH(FEET) = 188.48
UPSTREAM ELEVATION{FEET) = 994,58

QOWNS TREAM FEEMATION(FEET) = 96 .80
ELEVATION DIFFERENCE{FEET} = 38.58
SUBAREA OVERLAND TIME OF FLOW(HIN.) = 6,67

WARNING: THE MAXIMUM OVEREAMD FLOW SLOPE, 16.%, IS USED IN To CALCHULATION!
108 YEAR RAINFALEL INTENSITY({IWCH/HOUR) = 7.516

SUBAREA RUNOFE((ER) = 2,47

TOTAL AREA(ACRES) = 8.1

TOTAL RUNOFF{CPS) = 8.47

LR EEFEEEEEEREEEE LR ELEEEEEEE LS EESEESEEEEEEEEL LSRR RN LR E R Y

FLonl PROCESS FROM NODE 284,58 TO NODE 202.68 IS CODE = 51

»3>23>>C0NPUTE TRAPEZOZDAL CHANMEL FEOWecqce
>»5> > TRAVELTIME THRU SUBAREA (EXISTING ELEMENT}c<<«<d

ELEVATION DATA: UPSTREAM{FEET} = 856.88 DOWNSTREAM{FEET)

= 7600
CHAMNEL LENGTH THRU SUBAREA(FEET) = S78.88  CHANNEL SLOPE = B.4@35
CHANWEL BASE{FEET} = 16.8¢ "Z" FACTOR = 5.099
PMANNENG'S FACTOR = @.835  MAXIMUM DEPTH{FEET} = 1.DP
188 YEAR RATNFALL INTENSITY(INCH/HOUR) = 6,353
NATURAL QESERT LANOSCAPING RUNOFF COEFFICIENT = .3588
SOIL CLASSIFICATION IS "D"
$.C.5. CURVE MUMBER (AMC II) = £
TRAVEL TIME COMPUTED USING ESTIMATEC FLOW(CES) = 4.29
TRAVEL TIME THRU SUBAREA SASED ON VELOCITY{FEET/SEC.) = 5.89
AVERAGE FLOW DEPTH(FEET) = ©.88 TRAVEL TIME(MIN,} = 2,87
TC(MIN.} =  8.13
SUBAREA AREA(ACRES) = 3.41 SUBAREA RUNOFF(CES) = 7,88
AREA-AVERAGE RUNOFE COEFFICIENT = @.35@
TOTAL AREA{ACRES) = 3.6 PEAK FLOW RATE(CFS) = 7.98
END OF SUBAREA CHANNEL FLOW HYORAULICS:
DERTH{FEET} = 8.12 FLOW VELOCITY(FEET/SEC.} = &.32
LONGEST FLOWPATH FROM NODE  206.68 TO NOOE  262.6@ = 676,00 FEET.

AT R R R Lo L R R T E R LA P T D LR R e e e g g e gy
FEOW PROCESS FROM NODE 262.68 TO NODE 2@e.68 Is CiDE = 31

>33 :>CO0MPUTE PIFE-FLOW TRAVEE TIME THRU SUBAREA<<c<«
>>>»>USING COMPUTER-ESTIMATED PIPESIZE {WOM-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM{FEET)} = 725,88 DOWNSTREAM(FEETY =  786.64
FLOW LENGTH{FEET} = 28.88  MANNING'S N = 8.813

ESTIMATED PIPE DIAMETER{INCH) INCREASED TO 18.889

DEPTH OF FLOW IN 1R.§ INCH PIPE IS 3.4 IMCHES

PIPE-FLOW WELGCITY{FEET/SEC.} = 33.84

ERTIMATED PIPE QIAMETER{INCH} = 1B.d8 NUMBER DF PIPER = 1
PIPE-FLOW{CFSY = 7.58

PIPE TRAVEL TIME{MIN.} = @.@1 To(MIN,) = 8.1l4

LOMGEST FLOWPATH FROM NOOE 206,68 TO MODE 288.60 = 694.80 FEET.

EE e SRR R R R N AL L T T R L R R P Ao iy

F10W PROCESS FROM NODE 202,63 TO NODE 288.68 Is COOE = 1

$¥>>>DESIGHNATE ENOEPENDENT STREAM FGR COMELUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

COMFLUENCE VALUES USED FOR INOEPENDENT STREAM 1 ARE;
TIME OF CONCENTRATION(MIN.} = .14

RATNEALE INTENSITY{INCH/HR} = &.35

TOTAL STREAM AREA{ACRES) = 3,59

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.88

B R L T T L T e e S P T I
FEOW PROCESS FROM NODE 288,80 TO NODE 288.68 IS CODE = 21

50 »RATIONAE METHOD INLTIAL SUBARFA AMALYSIScoogq

RESIDENTIAL (14.5 OUSAC OR LESS) RUNOFF COEFFICIENT = 5004
SOIL CLASSIFECATION ¥ "C”

5.C.5. CURVE NUMBER (AMC II) = B6
INITZIAL SUSAREA FLOW-LENGTH{#EET) =

ipa,ad
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UPSTREAM ELEVATION{FEET} =

758.00
DOWNSTREAM ELEVATION(FEET) =  718.24d
ELEVATION DIEFERENCE(FEET) = 48,68

SUBAREA OVERLAND TIME OF FLOW(MIN.} =

4.178
WARMING: THE MakImMuM OVERLAND FLOW SLOPE, 18.%, IS USED IN Te CALCULATION!

16d YEAR RAINFALL INTENSITY(INCHHHOUR} = B.695

NOTE: RATNFALL INTENSITY IS BASED ON Tc = S-MINUTE.

SUBAREA RUNOFF(CFS) = 8.73

TOTAL AREA(ACRES) = B.14  TOTAL RUNOFE(CFS) = B.73

LR R R e AR R A L AR T PR L R P e b L L S s A S AN L)

FLOW PROCER: FROM NODE 288,68 TQ MOOE F08.08 IZ COOE = 632

2 {OMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

22y (STREET TARLE SECTION # 1 USED)I<<c<<

UPSTREAM ELEVATIGHN(FEET) =
STREET LENGTH(FEET) = 175.6@
STREET HALFWIDTH{FELT) = 38.8d

749 .88

715.80 OUWNSTREAM ELEVATION(FEET) =
CUR8 HEIGHT(INCHES) = 6.8

DISTANCE FROM CROWN TO CROSSFALL GRACEBREAK(FEET) = 26.46d
INSIDE STREET CRORSFALL{OECIMAL) = @.€18

ODUTSIDE STREET CROSSFALL{DECTMAL) = B.618

SPECIFIEQ NUMBER OF MALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSEALL{DECTMAL} = &.@28

Manning s FRICTION FACTOR for Streetfiow Section(curb-to-curb} =
Manning's FRICTICM FAZTOR for Back-of-Walk Flow Section =  B.d280

d.8158

*ETRAVEL TIME COMPUTED USING ESTIMATED ELOW{CFS) =
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW OEPTH{FEET) = 8.24
HALFSTREET FEDGO WEDYH{FEET} = 4,48
AVERAGE FLOW VELDCITY(FEET/SEC.) = 4.49
PROBUCT OF DEPTHAVELOCITY(FT*FT/SEC.) =
STREET FLOW TRAVEL TIME{MIN.) = @.71
1@ YEAR RATNFALL INTEHSITY(INCH/HOUR) = B.695
NOTE: RAINFALL INTENSITY IS BASED ON T = 5-MINUTE.
RESIDENTIAL (34.5 DUJAC CR LESS) RUNOFE COEFEYCEENT = .604d
SQIL CLASSIFICATION IS “C¢
S.0.5, CURVE MUMBER (AMC II} = &6
AREA- AVERAGE RUNCFE COBFFILIENT =
SUBAREA AREA{ACRES} = 8,12
TOTAL AREA{ACRES) = 8.5

1.57

1,88

Te(MiN.) =  4.89

8. 688
SUBAREA RUNDFF(CFSR} =
PEAK FLOW RaTE(CES} =

1.67
2.48

EMQ Of SURAREA STREET FLOW HYORAULICS:

DEPTH(FEET} = @.28  HALFSTREET FLOCO WIOTH{FEET) = .41

FLOW VELOCITY(FEET/SEC.) = &.28  CEPTH*VELDLITY({FT*FT/SEC.) =  1.19%
LONGEST FLOWPATH FRCM NODE 268.88 70 NOOE 284.60 = 275.80 FEET.

ERE R R R E e N AL R L S E L Y

FLOW PROCESS FROM NORE 268,68 TO NODE 288,68 IS LODE = 1

>>»>>DESIGNATE INOEPENDENT STREAM FOR CONFLUENCE<<<<<
33333 A0 COMPUTE VAREOUS CONFLUENCED STREAM WALUESco(cs

TOTAL NUMBER OF STREAM: = 2

CONFLUENCE VALLES USED FOR THOEPENDENT STREAM 2 ARE:

TIME CF CONCENTRATIOM{MIN.) = 4.89

RAINFALE INTENSITY(INCH/HRY = &.69

TOTAL STREAM AREA(ACRES) = 4. 46

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.48

** CONFLUENCE DATA *#

STREAR RUNOFF Tc INTENSITY AREA

NUMBER (CF5) (MIN.)  (INCH/HDUR) {ACRE}
1 7.98 g.14 6.348 3.5¢
2 2.44 480 8. 695 0.46

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLuERCE FORMULA USER FOR 2 STREAMS.

4 PEAK FLOW RATE TABLE *#

STREAM RUNOEF Te INTENSITY
NUMSER (CFS)  {MEN.}  (INCH/HOUR)
3 7.10 4.89 &.695
2 9.73 2.14 6.348

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 9,73 ToiMiN.) = B.14
TOTAL AREA(ACRES) = 4.1
LONGEST FLOWPATH FROM NOOE  366.60 TO NODE  206.60 = £96.66 FEET.

FEEEEANE R R PR R AR R A AR R E R SR E R FFFEFFTRANE AR AF AN R AR AR TR

FLOW PROCESS FROM NCDE 2ap.66 TO NOOE 252.48 I5 COOE = 31

33333 C0MPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<e<<
e 2UEING COMPUTER-ESTIMATED PIPESIZE (NOM-PRESSURE FLOW) <ccec

786.00 OCWHSTREAM(FEET) =
FLOW LENGTH{FEET} = 20,88 MANNING'S N = @.813
ESTIMATEC PIPE DIAMETER(INCH) INCREASED TO 15.3¢8

745,88

DEPTH OF FLOW TN I8.9 INCH PIPE IS 8.3 INCHES

PIPE-FLOW VELQCETY(FEET/SEC.) = 12,18

ESTIMATED PIPE DIAMETER(IHCH) = 18.80  NUMBER OF PIPES = 1
PIPE-FLOW(CES) = 5.73

PIPE TRAVEL TIME(MIN.) = @.83  TC{MIN.) =  §.17

LONGEST FLOWPATH FROM NODE 266,60 TO MODE 292,48 = 714,66 FEET.

FEEFFEFRRFAFHRFFERFTFF AR A RFAL RSN R SRR N R M AL I F T FF LIRS F A AT FFFFFATFHFRRFHEN

FLOW PROCES: FROM NODE 280,68 TO WODE 252,40 T5 0000 = L1

»22 7 CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<cc<

*% MAIN STREAM CONFLUENCE OATA #*

STREAM RUN 0% F Te INTENSZTY AREA
NUMBER {CFR) (MIN.)  (INCH/HOUR}  (ACRE)
1 a9.73 B.17 6.334 4.85
LONGEST FLOWPATH FROM MNOQE 206.568 TO HODE 203,48 = 716.89 FEET,
#+ MEMORY BANK 4 2 CONFLUENCE DATE *+
STREAM FUNOFF Te INTENSEITY AREA
HUMBER (CFS) (MIN.}  {INCH/HOUR}  {ACRE)

P09 EngrRepadsiDrainageiHydre
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g2.43

1 7.83 $.982 2.76
EONGEST FEOWPATH FROM NOOE 216.69 TO NODE 292,46 = 536,86 ELET,
¥ PEAY EL(W RATE TASLE *#

STREAM  RUNOFF Tt INTENSITY
NUMBER (CFS) (MIN.}  {INCH/HOUR)

1 15.98 8.17 §.334

2 17.82 .93 5,082
COMPUTED CONFLUENCE ESTIMATES ARE AS EDLLDWS:

PEAK FLOW RATE{CFS) = 17.92  Te(MIN.} = 8,93
TOTAL AREA(ACRES) = 5.8

E e S T I LTI L ]

ELOW PROCESS FROM NODOE 268.60 70 NOOE 29z2.4@ IS5 CODE = 12

E e e T RN Y R S T

FLOW PROCESS FROM WODE 202,48 TO MODE 284.40 IS5 COOE = 33

>33 5> COMPUTE PIPE-FLOW TRAVEEL TIME THRE SUBAREA<<<<<

2> 3USING COMPUTER-ESTEIMATED PIPESTZE (MON-PRESSLRE ELOW}<<<<c
ELEVATION DATA: UPSTREAM{EEET) = 785,00 DONNSTREAM{EEET) = 592.68
E{LQl LENGTH{EEET) =  235.88 MANNING'S N = £.413

DEPTH OF FLOW TN :3.8& INCH PIPE IS5 11.4 INCHES

PIRE-FLOW VELDCITY{EEET/SEC.} = I4.46

ESTIMATED PIPE OTAMETER{INCH) = 13.68 NUMBER OF PIPES = 1
PIFE-FLOM{CFS) = 17.82

PIPE TRAWEL TIME(MIN.} =  ©.37 TC{MIN,} = ERrs

LONGEST ELDWPATH FROM NODE 216.6@ TO NODE 284,48 = 1265, @8 EEET.

FEFE T F AN EFHRLER kAT L SRR R AR T A XL PR L RS T T A LR AL A PR AR N R L E RN N AL LR b F RS

FLOW PROCESS ERDM HODE 292.48 TO NDDE 284.40 IS5 CODE = 1

TOTAL WUMBER OF STREAMS = 2
CONEELENCE WALLES USEQ EOR IMDEPEMGENT STREAM 1 ARE:

TIME DE CONCENTRATION(MI¥.) =  9.20
RAINFALL INTENSITY(INCH/HR) =  S.87
TOTAL STREAM AREA{ACRES) = 6.81

PEAY ELOW EATE(CES) AT COWELUENCE = 17.p2

REFEF LA TR AR R A TR TR AR R A AR AR R TR L AT RS EF AT ERTRA LR AT
ELOW PROCESS ERDM NCOE 498.48 TO NCOOE 288,46 I5 COOE = 2%

53 25> >RATIONAL METHOD INITIAL SUBAREA ANALYSIS¢<ad

HATURAL DESERT LAMDSCAPING RUNOFF COEFFICIENT = 3588
SOIE CLASSIEICATION IS "O¢

$.C.5. CURVE NUMBER (AMC II) = 38

INITIAL SUBAREA ELOW-LENGTH(FEET) =  1BZ.B@
URSTREAM ELEVATION(FEET) = US55 .08
WNSTREAM ELEVATION{FEET) = 894. 86

H

ELEVATION OIFEERENCE(EEET) =

£4.88
SUBAREA OVEREAND TIME OF ELOW({MIN.} =
VMARNING: INITIAL SUSAREA FLOW PATH LEMGTH IS5 GREATER THAN

6.267

THE MAXTHUM DVERLAND EL0W LENGTH = 108.88
{Reference! Table 3-13 of Hydrology Mamial)
THE MAKIMUM OVERLAND ELOW LEMGTH IS5 USED IN T¢ CALCURATIONS

188 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7,516
SUBAREA RUNOFE (CFS} = .21
TOTAE AREA{ACRES) = @.88  TOTAL RUNDFF(CFS) = ¢.21

LIS E RS RIS EES SR L LSRR R R L LI R AR AL L R YR PR TSN Y Y

ELDW PROCESS FRDM NOOE 288.48 TO NODE 286.48 IS CODE = &1

ELEVATION DaTA: UPSTREAM{EEET) =

894.808 OOWNSTREAM(FEET) =  728.00
CHANWEL LENGTH THRU SUSAREA(FEET) = 428.P8  CHANNEL SLOPE = .39S2
CHANNEE BASE{FEET) = 1Q.R® " FACTOR = 5.802
HANNING™S FACTOR = £.835  MAXIMUM OEPTH{FEET) - 1.8@
180 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.383
*USER SPECIFIEC{SYBAREA)
NATURAL DESERT LANOSCAPING RUNOFE COEEEICIENT = .3480
$.C.5. CURVE NUMBER (AMC II} = 83
TRAVEL TIME COMPUTED USING ESTIMATEG ELDW(CFS) = 2,81
TRAVEL TIME THRU SUBAREA SASED UM VELOCI¥Y(FEET/SEC.) =  3.87
AVERAGE FLOW DEPTH(EEET) =  ©.85  TRAVEL TIME(MIN.) = 1,81
Te(MIn.) =  8.87
SUBAREA AREA[ALRES) = 1,65 SUBAREA RUNOFF{CFS) = 3.58
AREA-AVERAGE RUNOEF CDEFEICIENT = ©.344
TOTAL AREA{ACRES) = 1.7 PEAK FEOW RATE{CES) = 3.76
ENCG DF SUBAREA CHAMNEL FEOW HYORAULICS:
OEPTH(FEET) = ©.88 ELOW VELOCITY(FEET/SEC.) =  4.57
LONGEST FLOWPATH EROM NOOE  298.48 TD NODE  286.49 = $32.60 EEET.

L L L R A L e 2 s s LT T ]

FLOW PROCESS FROM MNODE 28648 TO NODE 4.48 IS5 COBE = 31

>3 3COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>»>3USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE ELOW)<ce<<

ELEVATION OATA: UPSTREAM(FEET) = 728.88 OOLNSTREAM{FEET) =
FLOW LENGTH(EEET) =  80.86 MANNING'S N = ©.813
ESTIMATED PIPE DIAMETER(INCH) INCREASED YD 18.042

B9, 8¢

OEPTH OF FLOW IN 18.8 INCH PIPE IS 2.9 INCHES

PIPE-FLOW VELDCITY(FEET/SEC.) = 20.48

ESTIMATED PIPE DIﬂMETER(INCH) = 13,60 NUMBER DF PIPES = 1
PIPE-ELOW{CFS) = 3.76

PIPE TRAVWEL TIME(MIN.) = @.87  Te(MIN.) =  8.14

LONGEST ELDWPAT FROM NDOE 208,46 TO MNOOE 284.48 = ab2.BB FEET.

[ e T e T Ry I R P E R T T R T PR P PR e R P e TP P P T P e T
ELDW PROCESS EROM NODE 285,48 TO NOOE 284,48 IS CODE = 1

>332 3DESTGNATE ENOEPENOENT STREAM FOR COMFEUENCE<<<<<
2333 >AM0 COMPUTE VARIDUS CONFLUEMCED STREAM VALUES<<<<<
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CONFLUENCE WALUES USED EQR INOEPEMOENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.} =  £.14

RAINFALL INTENSITY(INCH/MR} =  6.35

TOTAL STREAM AREA{ACRES) = 1.71

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.76

+* CONFLUENCE QATA **

STREAM RUNOEE T INTENSITY AREA

NUMBER (CES) {HIN.)  {INCH/HOUR) (ACRE)
t 17,97 9.30 $.B65 6.81
2 3.76 8.14 6.350 1.73

RAINEALL INTEMSITY ANG TIME OF COMCENTRATION RATIO
COMFLUENCE FORMULA USED ECR 2 STREAMS.

** PEAK FLOW RATE TABLE #*

STREAM BUMOEF e INTENSITY
NUMEE R (CES) {MIN.} {ENCH/HOUR)
i ig.82 B.14 6.358
2 28.58 .28 5.BE2

COMPUTED CONELUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 28,58 Yo{MIN.) = 9.2d
TOTAL AREA{ACRES) = 4.5
LONGEST FLOWPATH EROGM NODE 21E.6@ TO NODE

284.48 = 1365.48 EEET.

SRR AR R F W RN N AR KRR A R K ST R AR R F R R DR R R R R A R
EL.0W PROCESS ETROM NOOE 184,48 TO WODE 278,48 IS COOE = 31
FrepCOMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAK<<<
>332 0USIHG COMPUTER-ESTIMATEC PIPESIZE (NON-PRESSURE ELOWI¢o(a¢

ELEVATION DATA: UPSTREAM{FEET) =  692.08 DOWNSTREAM(FEET} =  £86.00
FLOW LENGTH{EEET) = 120.00 MANNING'S & = 8.013

CEPTH CE FLOW I 18.8 INCH PIPE IS 13.6 INCHES

PEPE-FLOW VELOCITY(EEET/SEC.} = 14.31
ESTIMATEG PIPE CIAMETER(INCH) = 18.88
PIPE-ELOW(CFS) = 28,56
PIPE TRAVEL TIME(MIN.) = 0.14
LONGEST ELOWPATH FROM NOGE

NUMBER OF PIPES = 2

TE{MIN.) = 9.34

216.60 TO NODE 278.44 = 1185.88 EEET.

B T R e e LT e L L Rt

ELOW PROLERS FROM NOOE 284,48 TO NOOE 278,48 IS CO0E = 1

TOTAL MUMBER OF STREAMS = 3
CONELUENCE WALUES USED EOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 9,34
RAINFALL INTENSITY{INCH/HRY = 5.81

TOTAE STREAM AREA{ACRES) = g.54

PEAK FLOW RATE(CES) AT CONFLUENCE = 28,54

AR E RSt b ook K A ok A R T ORI K ORI R T SR 0 R R R R
LLON PROCESS FROM HOQE 276.48 7O NOOE 274.49 IS COOE = 21

RESICENTIAL (14.5 CU/AC OR LESS) RUNOFF COEFFICIENT = 6602

SOIE CEASSEEICATION IS "C©

$.C.5. CURWE NUMBER {(AMC IX) = 26

INITIAL SUBAREA ELOW-LENGTH{EEET} =  1B8.84

UPSTREAM ELEWATION{EEET) = 735.@8

ODWNSTREAM ELEVATION(FEET) = F22.58

ELEVATION DIEFERENCE(FEET) = 2.5

SUBAREA OVEREANO TIME OF FLOW(MIN.) = 6.114

WARNIMNG; INITIAL SUBAREA ELQW PATH LENGTH IS GREATER THAN
THE MAXTMUM OVERLAND ELCW LENGTH = 85.88
(Reference: Table 3-1% of Hydrology Manual)
THE MAXIMiA OVERLAND ELOW LENGTH IS USEQ IN To CALCULATION!

183 YEAR RAINEALE INTEMSITY{IMCH/HOURY = 7,837

SUBAREA RUNCEE {CESY = 1.41

TOTAL AREA(ACRES) = .22 TOTAL RUMNOEE (CES) = 1.83

AL EEEE L IR LR R LR R L R R L E T R S S L Y R R R

ELOW PROCESS FROM HODE 274,49 TO NOCE 272.48 IS CODE = &2

>>>>2COMPUTE STREET ELOW TRAVEL TIME THRY SUBAREACC<<<
»3233(STREET TABLE SECTION # 1 LUSED)«ccac

UPSTREAM ELEVATION{EEET) = 732.59 OOWNSTREAM ELEVATICHW{EEET) = 6%1.84
STREET LENGTR{FEET) = 45¢.8d CURE HEIGHT{INCHES: = £.8
STREET HALFWIDTH{EEET) = 38.88

DISTANCE EROM CROWM TG CROSSFALL GRACESREAK(FEETY = 28.84
INSIOE STREET CROSSEALL (CECIMAL) = 8.818
QUTSIDE STRELT CROSSEALE{OECIMAL} = £.818

SPECIFIED MUMBER OF HALFSTREETS CARRYEING SUNOEE = ©

STREET PARKWAY CROSSFALE{DECIMAL) = £.828

Marning s ERICTION FACTOR for Streetflow Section{Curb-to-curb) =«  8.8158
Manning's ERICTIGN EACTOR For Back-of-wWalk Flow Section = &.@2ed

FATRAVEL TIME COMPUTEDR USING ESTIMATED ELOW(CFSY = 6.64
STREETFLOW MOOEL RESULTS USING ESTIMATED EpfRd:
STREEY ELOW OEFTH{EEET) = 8.34

HALFSTREET FLOOO WISTH{FEET) = 1@.2@
AVERAGE FLOMW VELOCITY(FEET/SEC,) = 5.591
PRODUCT OF BEPTHEVELOCITY(FT*FT/SEC.) = 2.84
STREET FLOW TRAVEL TIME(MIM.)} =  1.27  Te{MIN.} = 7.38

18¢ YEAR RAINMEALL INTENSITY (INCH/HOURY = 6.763
RESIOENTIAL (14.% DUSAC OR LESS) RUNOFE CORFEEICIENT = .6888
50T CEASSIEICATION IS ("
5.C.5, CURVE NUMBER {AMC II} = 86
AREA-AVERAGE RUNOEE COEEEICIENT = d.60d
SUBAREA AREA{ACRES) = 2.77 SUBAREA RUNDEE{CFS) =  11.24
TOTAL AREAACRES) = 1.8 PEAN FLOMW RATE{LES) = 12.33

ENO OF SUZAREA STREET ELOW HYDRAGLICS:

DEPTH(FEET) = @.48 HALESTREET ELOGD WIOTH{EEET) = 13.4d

ELOW VELOCITY(EEET/SEC.) = 6.7S  OCELTHTVELOCITY(ET*ET/SEC.) = 2.71
LONGEST FLOWPATH FROM NODE 27643 TO NOCE 272.48 = S58.08 PEET.
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FLOW PROCESS FROM NOQE 272.48 TO NOOE 276.40 IS COOE = 31
33333 COMPUTE PIPE-FLOW TRAVEE TIME THRU SUBAREA<<<<«
>rp23USING COMPUTER-ESTIMATED PIRESTZE (NOM-PRESSURE FLOW)¢v<gx

EEEWVATION DATA: UFSTREAM(rEET) GEY.B8 DOWNSTREAM{FEET} = GBG&.88
FLOW LENGTH(FEET) = 28,88 MANNING'S N = 8,813

ESTIMATEQ PIFE OLAMETER{IWCH) IMCREASEQ TO 15.de¢

PERTH OF FEOW IN  18.2 INCH PIPE IS 6.9 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.) = 19.34

ESTIMATED FIPE DTAMETER({INCH) = 18.86  NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 12.13
PIPE TRAVEE TIME{MIN.) = 0.2  TC(MIN,} =  7.48

LONGEST FEOWPATH FROM NOOE 276,48 TO WDOE 7948 = 570,88 FEET.

LR e e R L R R Ea T R s Py

FEOW PROCESS FROM NOBE 272.48 TO NODE 2749.48 IS5 COPE = 1

TOTAL WUMBER OF STREAMS = 3
CONFLUENCE wakUES USEQ FOR INDEPENOEWT STREAM 2 ARE:

TIME OF COMCENTRATION{MIN.) = 7.48
RAINFALE INTEWSITY{INCH/HR} = &.7%

TOTAL STREAM AREA{ACRES) = 2.99

PEAK FLOW RATE(CFS) AT CONFLUENCE = 12.13

EE Y e IS PR L E L P
FLOW PROCESS FROM NODE 2B82.46 TO WOPE 280.48 IS CODE = 21

3333 RATIONAE METHODR INITEAEL SUBAREA ANAEYSIS<<<<<

STREETS & ROADS (CURBS/STURM DRAINSY RUNOFF COEFFICIENT = 5708
SOIE CLASSYIFICATION IS "C”
S.£.5. CURWE NUMSER {aM© II) = 28
INITIAL SUBAREA FLOW-LENGTH(FEEY) = log.ad
UPSTREAM ELEWATIOM{FEET) = 725,00
DOWNSTREAM ELEWATION({FEET) 722.50
ELEVATION DIFFEREWCE({FEET) = 2.59
SUBAREA OWVEREAMD TIME OF FEOW{MIN.) = 2.642
WARNING: INITIAL SUBAREA FLOW PATH LENSTH IS GREATER THAH
THE MAKIMUM OVERELAND FLOW LENGTH = 75,08
{Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OWEREAND FLOW LEWGTR IS5 USED TN To CALCUEATION]
168 YEAR RATNEALL INTENSITY{IMCH/HOUR) = 8.88%
NOTE: RAIMFALL TNTENSITY IS BASED O# To = 5-MINUTE.
SUBAREA RUNDFF(CFS) = 8.61
TOTAL AREA{ACRES) = 9.08  TOTAL RUNOFF{CFS) = 8.53

IRl
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FLOW PROCESS FROM RODE 284,48 TO NOOE 278.46 15 CODL = o2

>>3»>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<(C
333> {STREET TABELE SECTIUN # 1 USED)ecees

=== ooz B s L L R S L e L T

UPSTREAM ELEVATIONCFEET) = 722.58 DOWNSTREAM ELEVATION{FEET) = &91.88
STREET ELENGTH{FEET) = 425,68 CURB HEIGHT(INCHES) = &.9
STREET HALFWIOTH(FEET) = 38.80

DISTANCE FROM CROWN TO CROSSFALEL GRAOESREAK{FEET) = 28.80
INSIPE STREET CROSSFALL(BRCIMAL) = @.418

OQUTSIDE STREET CROSSFALE(DECIMAL) = B.0i8

SPECIFIED MUMBER OF HALFSTREETS CARRYING AUNOFF = %

STREET PARKWAY CROSSFALE(OECIMALY = 8.828

Manning®s FRICTION FACTOR far Streetflow Sectionfcurb-to-curb) = 9,015

Manning™s FRICTION FACTOR for Sack-of-Walk Flaw Section =  4.9204

F*TRAVEL TIME COMPUTED USING ESTIMATEQ LOW{CFS) = 5.48
STREETFLOW MODEL RESULTS USENG ESTIMATER FLOW:
STREET FLOW DEPTH(FEET) = &.33

HALFSTREET FLOOD WIDTH{FEET) = 4.1¢
AVERAGE FEOW VELQCITY(FEET/SEC.) = .79
PRODUCT OF DEPTHRVELQCITY(FTH*FT/SEC.) = 1.8%
STREET FiOW TRAVEL TIME({MIN.) = 1.22 Tc{Mil.) = 3.87

lé# YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.859S
NOTE: RAINFALL INTENSITY IS BASED ON 7¢ = S-MIMUTE.
RESIDENTIAL {14.5 Du/AC OF LESS) RUMOFF COEFFICIENT = .5098
S0IL CLASSIFICATION IS "C”

5.C.5, CURVE MUMBER {AMC II} = BE

AREA-AVERAGE RUNOFF COEFFICIENT = @.611
SUBAREA AREA{ACRES) =  1.36 SUBAREA RUNOFF(CFS) = 9.7
TOTAL AREA{ACRES) = 1.9 PEAK FLOW RATE(CES) = 1e.31

END OF SUBAREA STREET FLOW RYDRAIHICS:

CEPTH{FEET) = & 38 HALFSTREEY FLOGD WIOTH{FEET) = 12,38

FLOW VELOCITY{FEET/SEC.) = &5.5% DEPTH*ELOCITY(FT*FT/SEC.) = 2.53
EONGEST FEOWPATH FROM NOOE 282.40 TO MODE 278,48 = S235.89 FEET.

EE R e E A S E PR R R R T P T T L B

FLOW PROCESS FROM WODE 278.49 TO NOOE 278.48 15 CODE = 31
»»p>>COMPUTE PIPE-FLOW TRAVEE TIME THRU SUBAREA<<< <<

>33 3USING COMPUTER-ESTIMATED PIPESIZE (MOM-PRESSURE fLON)<<<<<

ELEVATIUN OATA: UPSTREAM(FEET) = 589.00 DOWNSTREAM(FEET) =  6586.88
FLOW LENGTH(FEET) = 5.88  MANMING'S N = @.813

ESTIMATED PIPE DEAMETER{INCH] INCREASED TU 18.888

QEPTH OF FLOW IN 3B.® INCH PIPE I35 4.4 INCHES

PIPE-FEOW VEROCITVEFEET/SEC. ) = 3838

ESTIMATEG PIPE OIAMETER(INCH) = 18.0@ NUMEER OF FIPES = 1
PIPE-FLOW(CFS} = 18.31
FIPE TRAVEL TIME{MIN.) = ©.08 To{MIMN.) = 3.87

LONGEST FLOWPATH FROM MWOBE 282.4@ TO MOPE 2748.48 = 538.88 FEET.

e R L R L e sy Ly N ST T

FEDW PROCESS FROM WODE A78.48 TO NGDE 278,46 IS CODE = 1

»>>»>DESIGMATE INOEPENDENT STREAM FOR COMPEURHCE<<<<<
»r>>>AMD COMPUTE WARIOUS CONFEUENCED STREAM WALUES¢<<¢<

o= T L e TEmwEET CETETSmTToooMmesgs oo

TOTAL NUMBER OF STREAMS = 3
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CONELUENCE VALUES USED FOR INOEPENOENT STREAM 3 ARE:

TIME OF CONCENYRATION(MIN.) =  3.87

RATNFALL INTENSITY(INCH/HR) =  6.59

TOTAL STREAM AREA{ACRES) = 1.94

PEAK FEOW RATE(CFS) AT CONFLUENCE = 10,31

“* CONELUENCE DATA *#

STREAM RUNOFE Te INTENSITY AREA

NUMBER {CES) (MIN.)  (INCH/HOUR)  {ACRE)
1 28.5@ 9.34 5.811 8.54
2 12,13 7,48 £.753 2.00
3 10.31 .87 B.59% 1.54

RAdrall INTENSITY ANO TIME OF CONCENTRATION 2ATIO
CONELUENCE EQRMEEA USED FOR 3 GTREAMG.

¥F PEAK ELOW RAYE TABLE *¥

STREAM RUNDFE Tc INTENSITY
HUMBER (CF5) {MIN.Y}  {INCH/HOUR}
1 39,35 3.87 B.605
z 37.78 7.48 6.753
3 37.83 9.34 5.8l
COMPUTED CONFLUEHCE ESTIMATES ARE A5 FOLLOWS:
PEM( ELOW RATE(CES) = 37.83  To{MIN.} =  9.34
TETAL AREA(ACRES) = 13,5

EONGEST FEOWRATH FROM NOOE 21668 TO NOOE 278,49 = 1185.88 EEET.

L R R R R e R I L R L e e e LR e PR T

FeOw PROCESS FROM NODE 278,48 TO NOOE 244,49 IS CODE = 31
>3 »{OMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAC<<:(
333USING COMPUTER-ESTIMATED PIPESIZE {NON-PRESSURE FLOW)<<Lex

ELEVATION DATA: UPSTREAM(FEET) = ©5BS.80@ DOWNSTREAM{EEET) = 673.09
ELOW LENGTH(FEET) = 376.8@  MANNING'S & = ©.913

DEPTH COF FLOW IN 24,8 INCH PIPE I%  18.5 INCHES

PIPE-FLOW VELOCITY{EEET/SEC.) = 14.58
ESTIMATED PIPE DIAMETER({INCH} = 24.0@

NUMBER OFf PIPES = 1
PIPE-FEDW{CF5) = 37.83
FIPE TRAVEL TIME(MIN.} = g9.42 TC(MIN.} = 9.76

LONGEST FLOWPATH FROM NODE 2tE.60 TO NODE 244,48 = 1555.8@ FEET.

LR S I RS ERSE EEEEE RS RS L L Y S R R RS R P L R YA R LR E

FLOW PROCESS FROM MODE 279,48 TO NODE 244,48 IS5 CO0E = 14

EEREEE SRS EP EEEEL LA RS LSRR ESS R EE RS SRS EELEEELEERE LI EES LA EEE L ]

ELOW PROCESS FROM MODE 27@.48 TO NODE 244,48 I5 COOE = 13

53333CLEAR THE MAIN-STREAM MEMORY<ci<<

BTN AR LR A AAER R ORI FFRRA R REREF R E R TR TR RR R CR AR R R i d
ELOW PROCESS ERDM NODE 266,88 TO NODE 266.68 IS CODE = 23

F MBI Engr ReportsTrainagsHydro Page 37 of 108

NATURAL DESERT LANDSCAPING RUNOEF COEFFICIENT = ,3580

SOCE CLASSIEICATION IS "D

$.C.%. CURVE NUMBER (aMC II) = @B

INETIAL SUBAREA FLOW-LENGTH(FEET) =  150.96

HPSTREAM ELEVATION(FEET) = 785.60

OOUMNSTREAN ELEVATION{EELT} = 759, 88

ELEVATION DIFFERENCE{EEET) = 36.92

SUBAREA OVERLANG TIME OF FiOW{KIN.) = 6,267

WARMING: IMLTLAL S5SUBAREA ELOW PATH LENGTH IS GREAYER THAN
THE MAXIMUM OVERLAND FLOW LENGTH =  18@.@@
{Reference: Table 3-1B of Hydrology Manwal)
THE MAXIMUM CGVEREAND FiOW LENGTH IS USED IN Tc CALCULATION!

188 YEAR RAINEALL INTENSITY(INCH/HOUR) = 7.516
SUBAREA RUMOFE{CFS) = a.24
TOTAL AREA{ACRES) = 8.89  TOTAL RUNOFF{CFS) = a.z4

L Y T LR T T A T 2 R T S R e g g g

FLOW PROCESS FROM NODE 266.68 TO KOOE 1p6. 48 IS CODE = 53

>3 COMPUTE TRAPEZOIOAL CHANNEL FLOWE<<<<
» 22 »TRAVELTIME THRI) SUBAREA {EXISTIMG ELEMENT}<<cqd

............... =TTz =====

ELEVATION (JATA: UPSTREAM{EEET) = 750.08 DOWNSTREAM{FEET) = 7@a.08
CHANNEL EENGTH THRU SUBAREA{EEETY = 328,88  CHAMWEL SEOPE = @,1437
CHAMNEE BASE(EEET) = 16.89@ 2" EACTOR =  5.809

MANHTING': EACTOR = @.835  MAXIMUM DEPTH{EEET) = 1.8g

18& YEAR RAINFALL INTENSITY(INCH/MOUR) = £.864
*USER SPECTFIED{SUBAREA):

HATURAL QESERT LANDSCAPING RUNOEE COEFFICIENT = . 3208

5.C.5. CURVE NUMBER (AMC II} = BB

TRAVEL TIME COMPUTEQ USING ESTIMATED FLOW(CKS) = 3.67

TRAVEL TIME THRU SUBAREA BASEQ ON VELOCITY(EEET/SEC.) =  2.16

AVERAGE FLOW DEPTH{EEET) = @.85 TRAVEL TIME(MIN.) = 2.47

To(MIN.) = B.74

SUBAREA AREA(ACRES) = .85 SUBAREA RUNDFE{CES) =  1.8%
AREA-AVERAGE RUNDFE COEEFICIENT = 8,323

TOTAL AREA{ACRES) = 8.8 PEAK FLOW RATE{CES) = 1.B4
END OF SUBAREA CHANNEL ELOW HYDRAULICS:

DEPYH{FEET) = 8.87 FEOW VELOCITY(FEET/SEC.) = 2.71

LONGEST FLOWPATH EROM MODE  266.B2 TO NODE  266.40 = 478.6@ EEET.

FEFFEFF LR AR AT R AR YL R L F R ST R F AR I VR EFFF AR AR NA R RN LA A e ST e TR TR Rk h W h

ELOW PROCESS FROM MNODE 26648 TO NODE 255.48 I5 COBE = 31

ELEVATION DATA: UPSTREAM{EZET) = 784.88 DOWNSTREAM{FELT) =  675.88
ELOW LENGTH{EEET) = 225,88 MENNING'S N = 9.013

ESTIMATED PIPE DIAMETER{INCIY INCREASED TO 15,008

DEFTH OF FLOW IN  1B.8 INCH PIFE IS 2.B INCHES

PIPE-FLOW VELOCITY{EEET/SEC.Y = 10.52

ESTIMATED PIPE DIAMETER{INCH)} = 1B.@B NUMBER OE PIPES = 3
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FIPE-FLON(CFS) =

I.84
PIPE TRAVEL TIME{MIN.) = .36 Te{MIN.} = 8. 18
LONGEST TEOWFATH FROM NODE 266.80 TO NODE 259.48 = 655.80 EEET.

HEXAF SR LG IR kL kbbbt i dd kbR Ak rtrh b et p kb ki A b T kT AR IT I RREREETTEE

FLOW PROCESS FRO#M NODE 266.48 IC NODE 359.48 IS COQE = 1

TOTAL MUMBER OF STREAMS = 32

CONFLUBNCE WalUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.} =  9.I8

RAINFALE INTENSITY(INCH/HR) = 5.9

TOTAL SIREAM AREA{ACRES) = 9.54

PEAK FLOW RATE(CTS) AT COMELUENCE = 1.84

EE N e S A N R P P R E N Y

TEOW PROCESS FROM NODE 264.48 IG NODE 26249 IS CODE = 21

+USER SPECIFIED(SUBAREA):
NATURAL DESERT LANDSCARING RUNOFF COEFTICLENT ~ .3369
5,C.5. CURVE NUMBER (AMC II) = &8

IMITTAL SUBAREA FLOW-LEMGTH{TEET) = I?8.8¢
UPSTREAM ELEVATIOM{FEET) = BaG.pd
QOWRSTREAM ELEWATION{TEET) = 8@g.00
ELEVATION OTEFERENCE(FEET) = 26.060

SUBAREA OVERLAND TIME OF FLOW(MIN.} = 5.434

WARMING: INITIAL SUBAREA ELOW SATH LEMGTH IS GREAIER THAN
THE MAXTIMUM OVEREAND ELQOW EERGIH =  IDG.D8
(Reference: Tahle 3-18 of Hydrology Manual)
THE MAXIMUM OVEREAND FLOW EENGTH TI% USED IN Tc CALCULATION!
109 VEAR RAINFALL INIENSIIV{INCH/HOUR) = 7.350
SUBAREA RUNDEF(CTS) = 117
TOTAL AREA{ACRES) = 8.48

TOTAL RUNMOFF{CFS) = 1.17

P R L PR TR P P T T T F TR R TP R ST PR PR TP ey

FLOW FROCESS FROM %ODE 262.48 I0 MOPE 268.4¢ IS5 CODF = 51

»>333>C0MPUTE TRAPEZOIDAL CHANNEL ELOW( (<<
533 5> TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

808.88 DOWNSTREAM(ERET)

ELEVATION DATA: UPSTREBM{FEET) = =  &75.00
CHANMEL LENGTH THRU SUBAREA(FEET) =  718.88  CHANNEL SLOPE = @.I831
CHANMEL BASE{FEET) = 18.88 2" EACTOR =  5.000
MANNING'S EACIOR = 6.835  MAXIMUM DEPTH(TEEI) - 1.08
188 YEAR RAINFALL IMTENSITY{INCH/HOUR) = &.281
+USER SPECIFIED{SUBAREA) :
NATURAL DESERT LANDSCAPING RUNOTF COEFFICIENT = . 3000
$.C.5. CURVE NUMBER (AMC II) = 68
TRAVEL TIME COMPUTED USING ESTIMATED ELOW(CFS) = 13.04
TRAVEL TIME THRU SUBAREA BASED ON VEEOCITY(EEET/SEC.) =  §.89
AVERAGE FLOW DEPTH(FEET} = 9,20 IRAVEL TIME{MIN.} = 2.0
Ic(MIN.) = 8.44
SUBAREA AREA(ACRES) = I12.6@ SUBAREA RUNGFE(CES) =  231.44

ARER-AVERAGE RUNOFF COETRICIENT = #.381

TOTAL AREA{ACRES) = PEAK FLOW RATE{CFS) =

132 24,42
FMD OF SUBAREA CHANMEL FLOW HYDRAULICS:
DEFIH{FEET} = B.29 FLOW VELOCITY{TEEI/SEC.} = 7.2I8
LONGEST FLOWPATH EROM WODE 264 .48 TO NODE 268.48 = BEG.00 FEET.

L e S L L SR T TIL

FLOW BROCESS FROM NODE 268.44@ TO NODE IBL .46 I5 CODE = 31
»>2»>>COMPUTE PIPE-TLOW TRAVEL TIME THRU SUBAREA«c:<<
»3» 3 2USING COMPUTER-ESTIMATED PIPESIZE (NOH-PRESSURE FLOW) <<t ¢

ELEVATION OaTA: URSTREAM{FEEIL) =

678.8¢ DONNSTREAM(FEET) = 676.0@
FLOW LENGTH{FEET) = A5, 28 MANNING'S N = 6.812
DEPTH O FLOW 1% 21.8 INCH FIFE IS 13,8 INCHES
PIPE-FLOW VELOCITY{FEEY/SEC.) = 3d.54
ESTIMATEQ PIPE DIAMETER{INCH} = 2I.8¢ NUMBER OF PIPES = i3
FIFE-TLOW(CFS) = 24.42
PIPE TRAVEL TIME(MIN.) = 8.85  Tc(MIN.} =  £.58
LONGEST FLOWPATH FROM ®ODE 256448 TO MOCE 259.48 = 935,88 FEET.

FEAFRRETHAR KRR KRR R R R RN b bk b d ki bbbk b kb F kT kR TR I Rk Ik X b E b kb a5

FLOW PROCESS FROM NODE 268.49 T¢ NODE 25%.46 IS CODE = 1

CONFLUENCE VALUES USEC FOR INDEPENDENT STREMM 2 ARE:

TIME OF CONCENIRATIONCMIN.} =  &.508

RATNFALL INTENSITY{INCH/HR) =  5.18

TOTAL STREAM AREA{ACRES) =  13.98

PEAK FLOW RATE(CFS) AT COMTLUENCE = 24.42

** CONFLUBMCE DATA **

STREAM RUNOEF Tc INIENSITY AREA

NUMBER {CFs) (MIN.Y  (INCH/HOUR) {ACRE)
1 1.84 9,13 4,910 8.04
2 24,42 .58 6.177 13.08

RAINEALE IMIENSTTY AMQ TIME OF CONCEMNTRATION RATIO
CONFLUENCE FORMULA USED EOR 2 STREAMS.

** OPEAK FLOW RATE TABLE **

STREAM RUNGQFF Ic TMTENSITY
NUMBER (CFS) (MIN.} {INCH/ HOUR)
1 26.14 g.58 6.177
2 35.21 9.18 5,918

COMPUTED CONELUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE[CFS) = 26.14 To{MIM.) = B.58
TOTAL AREA(ACRES) = 14.8
LONGEST FLOWPAIH FROM NOOE igd.48 TO NOOE 259,448 = 925.88 FEEL.

LR L L R T T LRy E e L Lot L

EL(l PROCESS FROM NODE 259 .40 70 NOCE 246.48 IS COOF = 31
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»ry2¥COMPUTE PIFE-FLOW IRAVEE IIME THRU SUBAREA<<<<<
3>333USING COMPUIER-ESIEMAIED PIPESIZE {NON-PRESSLRE ELOW}<ig<e

ELEVATION QAIA: UPSTREAWM{EEET} = 670.88 OOWNSIREAW(EEET} = G§74.08
ELOW EENGTH{EEET} =  2238.88 MANWING'S M = £.813

DEPTIH OF FLOW IN 27.8 INCH PIPE IS 19,8 INCHES

PIFE-ELOW VELOCIIW(FEEISSEC.} = &.35

ESITMATED PIPE DIAMEIER{INCH} = 27.84 NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 2G.34

PIPE IRAVEL TIME(MIN.} = @.48 Ic{MIN.} = g.9e

{ONGEST FEQWPATH FROM NOOE 264.48 TO NODE 244,48 = 1125.08 FEEY.

B R T R A L T I T I ]

FLOW PROCESS FROM NOGDE 159,48 TO MODE 246,48 I5 CODE = 1

TOTAL WUMBER OF SIREAMS = 3
COMELUENCE WatUES LSEQ FOR IMOEPEMOEMI SIREAM 1 ARE:

ITHME OF COMCENTRATION(MINL) = 8.92
RAIMFALL INTENSLIV{INCH/HR} = ©5.88

I0TAL STREAM AREA{ACRES) = 34,82

PEAR FLOM RATE{CFS) A COMFLUENCE = 26,34

T R A R L2 T P e e L 1]

FLOW PROCEES FROM NOOH 258,48 10 nNODL 258,48 I5 CODE = I

RESIDENITAL (14.5 OUSAC OR LESS) RUNORE COEFFICIENI = 6088
501 CLASSIFICATION IS "C"
5.C.5. CURVE NUMBER {(AMC II) = 85
INITIAL SLIBAREA FLOM-LENGTH{FEET} = 1i28.088
UPSTREAM EEEVAIION(FEEI) =  714.88
DOWNSTREM ELEVATION(FEET) = 685.18
ELEVATION DIFFEREMCE{FEET) = 22.99
SUBAREA OVERLAND IEME QE ELOW{MIN.) = 4,178
WARNTNG: IMIIIAL SUBAREA FLOW PATH LENGIH IS GREAIER THAN
THE MAXTIMUM OVERLAND ELOW LENGTH = 100.08
{Reference: Iable 3-1B of Hydrology Mantal)
IHE MAXTIMUM OWVERLANO FLOW LENGIH IS USEQ 1M Ic CALCULATION?
168 YEAR RAINFALL INIEMSITY(INCH/HOUR) = B8.69%
NOTE: RAINEALE ENIENSIIY IS 8ASEQ ON Ic = S-MIKUIE,
SUBAREA RUNOFF{CES) = @.54
TOIAL AREA{ACRES) = 8.18  IOIAL RUNOFE{LES) = 8.94

CRFEEADEAFEERET R R FRAF OB L RARATECPERFEFHFEAFEEAH R RS AR R HFRFRRFRARRARTRS
FLOW PROCESS FROM NOCLDE 256.48 TO NODE 254.48 IS CODE = §2

>»»>>COMPUTE SIREET ELOW IRAWEL IIME IHRY SUBAREA<<<x<
»»»>» (SIREEI IABLE SECIION # 1 USED}c<<c<

UPSIREAM FLEVATION{FEEI} = 685.18 DOWNSTREAM ELEVATIOM{FFEI} = AY2.58
STREEI LENGTH(FEET) =  2068.98 CURE HEIGHT{INCHES} = £.9
SYREEI HALFWIDTH{FEET) = 38.88

OISIAMCE FROM CROWN I0 CROSSFALL GRADESREAK(FEEI} = 28.88

IN3GIOE SIRECI CROSSFALL(OECIMAL) = §.818
OUTSIOE SIREEI CROSSFALL{DECIMAL) = &.818

SPECIEIED MUMBER OFE HALESTREEIS CARRYING RUNOFF = &

STREEY PARKWAY CROSSEALL{DECIMAL} = 8.020

Manning's FRICIION FACTOR for Streetflow Section{curb-to-curb} =  B8.8158
tianning s ERICIION FACIOR for Back-of-Walk Elow Section =  6.8200

**TRAVEL IIME COMPLITED USIMG ESIIMAIED FLOW(CFS) = 4.34
SIREETFLOW MOOEL RESLETS USING ESTIMAIED FLOW:
STREEI FLOW OBPTH{FEEY) = 8.3%

HALESIREEY FLOOD WIDTH{FEET) =  18.43
AVERMGE ELOW WELOCITY{FEET/SEC.} = 2.73
PRODUCT OF QEPIHAVELOCIIY{ET*ET/SEC.} = 1.38
STREET ELOW TRAVEL IIME{MIN.) = 1.16  Te{MIM.} = 5.34

180 YEAR RAIMEALL INIEMSITY{INCH/HOUR) = 8,333

RESIDENTIAL (4.5 DU/AC OR LESS) RUMOFE COLFFICIENT - .6009

SOIL CLASSIFICATION IS5 “C"

§.C.5. CURVE NUMBER (AMC IX} = 26

AREA-AVERAGE RUNOFE COEFFICIENT =  ©.604

SUBAREA AREA(ACRES) =  1.3g SUBAREA RUNGFE{CES) =  6.88
TOTAL AREA{ACRES} = 1.5 PEAK ELOW RAIE{CFS) = 7.78

ENCr OF SUZAREA SIREEI EEOW HYDRALIEICS:

DEFTH(FEET} = B.48  HALFSIREEI FLOOD WIDIH(FEEI} = 13,55

FLOW VELOCIIY({FEEI/SEC.) = 4.28 DEPTH*VELOCIIY{FY*FI/SEC.} = 1.7@
EOMGEST FLOWPATI FROM NODE A58.46 TG NODE 354,48 = 388.8% FEEI.

R e R R LR L R L R R R R R R R R N L Y

FLoW PROCESS FROM NODE 254.48 TO NOOT 346,408 I5 COOE = 31

#2320 0MPUIE PIPE-FLOW IRAVEL TIME THRU SUBAREA<<< <L
»erddUSING COMPUTER-ESITMAIED PIPESIZE (NON-PRESSURE ELOM)<<<¢

FLEVATION DATA: LPSTREAM{EEEI) =  675.@@ ODWMSIREAM{FEET} = 674
EL0W LEMGIM{EEET)} = 20.88  MANNING'S M = £.913

ESTIMAIEG PIPE OIAMETER{INCH) INCREASEO IG 18.888

0£PIH OF FLOW TN 18.8 INCH PIPE IS5 7.3 INCHES

PIFE-FEOW WELOCITY{EEEI/SEC.} = 11.45

.a8

ESIIMATIED PIPE OIAMETER{INCH) = 13.08 NUWBER OE PIPES = L
PIPE-FLOW(CFS) = 7.78
PIPE IpAaveEr IIME(MIN.} = 8.83 IcfMIN.] = 5,37

EONGESI ELOWPAIH FROM NOOE 158.48 TG WOOE 246.48 = 488,83 FEET.

FEFEFXFEFERERTH LA AARN N R RR LR A b X kS X FFFFFFFFTFTFH LA AR A IR RN R L S E T SRS h T

FLOK PROCESS FROM NODE 354.4d T WODE 246.48 I3 CODE = 1

»2>»o0ESISHATE TNOEPENOENT STREAM FOR CONELUEMCE<<<<g

TOTAL NUMBER OF SIREAMS = 3
CONELUENCE VALUES USED FOR INDEPENDENI SIREAM 2 ARE:

TIME OF CONCENTRATION{MIN.} = 5.37
RATHEALL IMTENSITY{IMCH/HR} = §.38

TOTAL 5TREAM AREA(ACRES) = 1.54

PEAK FLOW RATE(CFS) AT CONFLUEWCE = 7.78

Rk A T A KT ER AT RN RKF RV L R TR A kAL R A S F A A R RS AT ¥ TR R R IR TR AR b bk b ek ek g
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RESIDENTIAL {14.5 GUFAC Oft LESS) RUNOFE COEFEICEENT = . 6G@0
SOTL CLASSIFICATION TS "LV
£.¢.5, CURVE NUMBER (AMC II} = 86
INITIAL SUBAREA FLOW-LENGTH{EEET} = 2a.eQ
UPSTREAM ELEWATION{FEET) = 683.80
POWNSTREAM ELEVATION(FEET} = 682.38
CLEVATION QIEEERENMCE{FEET} = a.78
SUBAREA OVERLAND TIME OF FLOW{MIN.) = 7.364
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 61.25
{Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLANG FLOW LENGTH IS USED IN T¢ CALCULATION!
180 YEAR RATNEALL INTENSITY{INCH/HOUR} = &.773
SURAREA RUNDEE(LFS) = 2.61
TOTAL AREA{ACRES} = 4.5 TOTAL RUNOFF{CFS) = 8.6t

xtix*t*xﬁx*tts&*ttt**i**z*w*?&****&*********?*tt*ii*i**********t******é****%
FLOW PROCESS FROM MNODE 352,48 TO NODE 248.40 15 COOE = 62
>3 »COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<¢<
»>>25{STREET TABLE SECTION # L USED}e<<s
UPSTREAM ELEVATIOM(EE£T) - 682.36 OOWNSTREAM ELEVATION(FEET) = 678.86
STREET LENGYTH{EEET) = 155.88 CURB MEIGHT(INCHES} = &.@
STREET HALEWIOTH(FEET) = 36.88

DISTANCE FROM CROWN 7O CROSSFALL GRADESREAK(EEET} = 20.6@
THSIOE STREET (ROSSEALL{DECIMAL} = 0.¢18
QUTSIDE STREET CROSSFALL{OECIMAL) = &.818

SPECIEIED HUMRER OF HALFSTREETS CARRYING RUNCEE = %

STREET PARKWAY CRGSSEALL(DECIMRL} = @.82e

Mannipg's ERICTION FACTOR for Streetflow Section{curt-to-curbk) =  8,815e
Marning‘s FRICTION EACTOR Yor Back-of-Walk Elow Section = @.6200

+*TRAVEL TINME COMPUTED USING ESTIMATED FLOW(CES) = .84
STREETELOW MOOEL RESULTS USING ESTIMATED FLOUW:
STREET FLOW ODEPTH{FEET)} = ©.28

HALFSTREET FLOGD WIOTH{FEET) = 6.5%
AVERAGE EL(W VELOCITY(EEET/SEC.) = 117
PROOUCT OF OEPTHEVELOCITY(ET*FT/SEC.} = B.89
STREET FLOW TRAVEL TEME{MIN,} = 8.82 Tc{MIN.} = §.18

186 YEAR RAINFALL INTENSITY{INCH/HOUR} = 6.33@
RESIDENTIAL (14.5 DU/AC OR LESS) RUNGFE (QEEEICIENT = 6680
SOYL CLASSIFICATION IS "C"

S.C.5. CURVE NuUMBER (AMC I1} = 86
AREA-AVERAGE RUNOFF COEEELLIENT = ©.608

SUBAREA AREA(ALRES) = 4.65 SUBAREA RUMOFE(LES) = 2.47

TOTAL AREA{ACRES) = 8.8 PEAK ELOW RATE{CES) = 5,84
EMD OF SUBAREA STREET ELOW HYORAULLCS:

OEPTHEEEET) = ©.32  HALFSTREET ELCOO WIDTH{(EEET) = B.72

ELOW VELOCITY(EEET/SEC.) = 3.48  OEPTH*WELOCETY{FT*FT/SEC.} = 1.1k

252,49 T¢ NOQE

LONGEST FLOWPATH EROM NOOE 248.40 = 235,80 EEET.

PRSI T2 T A PSR E PR P L ALY R P S L PR P AL LR LR e L e R SRR ]

FLOW PROCESS EROM NOOE 248,48 TO NOOE 246.48 I3 CODE = 3%
>335 »LOMPUTE PIPE-ELOW TRAVEL TIME THRU SUBAREA<<<<<
»3»22USING COMPUTER~ESTIMATEC PIPESIZE {WON-PRESSURE FLOW}<<<<

ELEVATION DATA: UPSTREAM{FEET} = 675.80 ODOWNSTREAM(FEET) = 674.04
ELOW LENGTH(FEET) = S.88  MANNING'S N = &.813

ESTIMATEQ PIPE OIAMETER{INMCH) INCREASEQ TO 18.820

QEPTH OF ELOW IN 18.8 INCH PIPE IS 3.2 INCHES

PIPE-FLOW WELOCITY(FEET/SEC.) = 14,41

ESTIMATED PIPE OTAMETER(INCH)} = 18.80  NUMBER OF PIPES = 1
PIPE-ELOW(LFSY = 3.04
PIPE TRAVEL TIME{MIN.} = ©.81  TC{MIN.} = 8.1

LONGEST ELOWPATH FROM NOOE 252,48 70 NOGE 285,48 = 248,88 FEET.

AR R AR T R F R R AR TR R A F RS R AR A S R F R F R S AT RN RN R R RRRFR AT SRR AR A FEe e 4

ELEM PROLCESS FROM NGOE 248.48 TO NODE 246,48 IS CO0E = %
3333 PDESEGNATE INMDEPEMOENT STREAM FOR CONFLUENCE{c<x<

»>3>»AND COMPUTE VARIOUS CONELGEMCEQ STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3

COMFLUENCE WALUES USEQ FOR ENOEPENOENT STREAM 3 ARE:

TIME OF CONCENTRATION{MIN.) =  &.19

RAINEALL IMTENSITY{INCH/HR) = 5.33

TOTAL STHEAM AREA{ACRES) = 8.86

PEAK ELOW RATE(CFS) AT (ONELUENCE = 3.04

*% CONFLUENCE QATA *2

STREM RUNORE Te INTENSITY AREA

NUMBER (CES) (MIM.)  {IMCH/HOUR}  (ACRE)
1 26.14 B.00 $.996 14,42
2 7.78 <.37 8.304 1.54
3 3.84 8.19 6.327 8.20

RATIMEALL INTENSITY AND TIME OFE CONCENTRATEON RATID
CONFLUENLCE EORMULA USED FOR 3 STREAMS.

%+ PEAK FLOW RATE TAZLE **

STREAM RUMNOFF T¢ INTENSITY
NUMBER (CFSY  (MIN.Y  (INCH/HOUR)
1 33.57 s.37 8.364
2 33.68 g.19 6.327
3 34.58 8.9 2,996
COMPUTED CONFLUENCE E£STIMATES ARE AS FOLLOWS:
PEAK ELOW RATE(LFS) = 34.58  Tc{MIN.} =  8.99
TOTAL AREA(ACRES) = 16.4

1ONGEST FLOWPATH EROM NOOE 264,40 TS NOOE 246.48 = 1125.08 EEET.

A e T Y L NS P P E R L PR R S P P RS LR LA S EE L LT 2

ELOW PROCESS EROM NOGE 246.48 TO NQOE 244,49 IS COOFE = 31

>33 3 »COMPUTE PIFE-FLOW TRAVEL TIME THRU SUBAREAC<<CC
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ELEWATION DATA: UPSTREAM{FEET) =

674.88 OOWMSTREAM{FEET} =
FLOW LENGTH(FEET) = G65.88  MANMING'S N = 8.813
OEPTH OF FLOW IN 27.@ INCH PTPE TS 22.@ INCHES

£73.44

PIPE-FLOW VELOCITY(EEET/SEC.) = 38.43
ESTTMATED PTPE DTAMETER(TNCH) = 27.@¢  NUMBER OF FTPES = 1
PIPE-FLON(CFS) = 34.48

PIPE TRAVEL TIME{MIN.) = @.1&  Te(MIN.} =  9.88

EONGEST FLOWRATH FROM NODE 264.4@ TO NUDE 244.48 = 119@.68 FEET.

EEFEEF I AR N F T FF I F RIS RS E N A I F I RN F XA XA I RIS I I FF A G I I AR A FFEFEFRAF RS R EAF

FLOwW PROCESS FROM NGDE 246,48 TO MOOE 244,48 TS COOE = 11

*EOMAIN STREAM CONFLUENCE DATA **

STREAM RUNGFF Te INTENSTTY AREA
RUMBER {CFS) {MTH.)  {INCH/HGUR)}  (ACRE}
1 34.58 9.4 5.9%2 L&.3§
LOMGEST FEOWPATH FROM NOOE  264.4@ TD NOBE 244,48 =  1196,0@ FEET.
*¢ MEMORY BANK # 2 CONFLUENCE DATA *%
STREAM RUNDEF Tc THTENSTTY AREA
HUHBER [CES) {MIM.)  {INCH/HOUR)  (ACRE)
i 37.83 9,76 5.647 13.47
LONGEST FLOWPATH FROM NODE  216.66¢ TD NOPE  244.4@ =  1555.88 FEET.
*+ PEAK FLOW RATE TASLE **
STREAM  RUNOEF Te TNTENSITY
NUMBER {CFS} {MIN.) { INCH/HOUR )
1 59.4% 586 $.942
z 7a.64 5.76 $.647
COMPUTED CONFLUENCE ESTTMATES ARE AS FOLEOWS:
PEAK FLONW RATE{CFS) = 78.64 Tc(MIM.} =  9.76
TOTAL AREA{ACRES) = 29.8

dxwbrhdxdirdirdlrtibxrdbErdrh bbbkt rnibl bz bbbl bbbk xbck b rR iRk AE LR

FLOW PROCESS FROM NOOE 246. 48 TQ N{OOE 244.48 15 COQE = 12

B e e e T e R e R e S L LY

FLOW PROCESS FROM NOOE 244, 4¢ TO NODE 236.48 TS COOE = 31
>3 2COMPUTE PIPE-FLON TRAVEL TTME THRU SUBAREA<<<<<
)>>)>US NG COMPUTER-ESTIMATED PIPELIZE (MOM-PRESSURE FLOW)<<<<<

LLEV&!TUN DATA: UPSTRLAH(FEET} £73.¢9  ODWNSTREAM{FEET) =
FLOW LENGTH{FEET) =  276.88  MANNING'S N =  ©.8%3

DEPTH OF FLOM TH 36.8 THCH PTPE TS  25.6 THNCHES

PIPE-FLOW VELOCITY{FEET/SEC.} = 13.16
$STIMATED PIPE DIAMETER(INCH} - 36.008
PTPE-FLOW{CFS} = 76.54

QY. gd

NUMBER OF PIPES = 1
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PTRPE TRAVEL TIME(MIM.) =
LONGEST FEOWPATH FROM NODE

g.58
236,48 =

@.422 TC{MTN.} =

215.68 TO MODE 1738.8@ FEET.

B L L R F L E L S S P A I e g

FLOW PROCESS FROM NODE 244,48 TG NOOE 235.48 IS5 COOE = 2

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INOEPENDEWT STREAM 1 ARE:

TIME OF CONCEMTRATTON{MTN.) = .58
RATRFALE TNTEMSITY(INCH/HR) = 6,47
TOTAL STREAM AREA{ACRES) = 29.83

PEAX FLOW RATE{LFS) AT CONFLUENCE = 7@.64

L R b R L L e e e LA AL T AT
FLOW PROCESS FROM NOOE 242.48 To NODE 248.4¢ IS CODE = 21

NATURAEL OESERT LANDSCAPTNG RUMOFF COEFFICIENT = | Jaed
SOTE CEASSTRTCATION T4 "C"
$.C.5. CURVE NUMBER {AMC II} = 8%

INTTTAL SUBAREA FLOW-LENGTH{FEET} =  15%.88
UPSTREAM ELEVATTON{FEET) = 9595.8¢
DOWHSTREAM ELEVATTOM{FERT) = 922,88
ELEVATION OIFFERENCE({FEET) = 74, e

SUBAREA DVERLANO TIME OF FLOW{MIN.} = 6.684

WARNING: INITIAL SUBAREA FLOW PATH LENGTH I% GREATER THAN
THE MBXTHUM DVERLAND FLOW LENGTH = L@@, 8
{Referance: Table 3-18 of Hydrology Manwall
THE MAXTMUM OVERLAMD FLOW LENGTH TS USED T To CALCUEATIONS
16 YEAR RAIMFALL TNTENSTTY {TNCH/AHOUR} = 7.218
SUBAREA RUNOFE(CFS) = 8.48
TOTAL AREA{ACREL} = @.22

TOTAL RUNOFE(CFS) = 8.48

B X L N T T e e Y T T T

FLOW PROCESS FROM NGDE 24g.48 TO NOQE 23H.48 TS CODE = &1

»>>33COMPUTE TRAPEZGTDAL CHAMNEE FEOW<<<c<
32> TRAVELTTME THRU SUBAREA (tXTSTING ELEMEMT }egeqe

B22.88 OOWNSTREAM{FEET} 3L, B8
TRB.gd  CHANMEL SLOPE &, 3988

ELEVATTON DATA; UPSTRLnﬂ(FEET) =
CHANNEL LENGTH THRU SUBAREA(FEET) =
CHANNEEL BASE{FEET} = 18.88 "Z" FACTOR = 4. @&
MAMNTNG ‘S FACTGR = £.83%  MAXTMUM QEPTH{FEET) =
1@8 YEAR RATNFALL INTENSITY{INCH/HCUR) = 5,638
HATUSAL DESERT LAMDSCAPTNG RUNOFF COEFFTCTENT =
S01F CEASSIFTCATION IS "C"
$.C.%. CURVE MUMBER {AMC TT} = 8%
TRAVEL TTHME COMPUTED USTNG ESTIMATED FLOW(CFS) =
TRAVEL FIME THRU SUBAREA BASED DN VELOCTTY (FEET/SEC.)
AVERAGE FLON DEPTH(FEET) =  8.47  TRAVEL TIME{MIN.)
To{MTN.} = 9.81
SUBAREA AREA(ACRES) = 2.65
AREA-AVERAGE RUNOFF COEFFTCTENT =
TOTAL AREA{ACRES) = 2.8

noa

1.0

L3868

2.72
= 4.889
= 3.12

SUBAREA RUNDFF{CFS) =
g.388
PEAK TLEW RATE (CFS) = 4.85

4.48
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SMD OF SUBAREA CHANNEL FLOW MYDRAULICS:
BEPTH{FEET} = 8.1 FLON VELOCITY{FEET/SEC.} =
LONGEST FEOWPATH FRGM NOOE  242.48 T NOOE

4.88

238.48 = 905.8d FEET.

[T T R T T R P S TR PR P TR P e P T P R P S P S TR P PR P TR T
FLOW PROCESS FROM NOOE 23B.48 TO HORE 236.48 IS QOBE = 31
»»3>>LOMPLUTE PIPE-FLOW TRAVEE TEME THRU SUBAREA<<<<x
232 3 USING COMPUTER-ESTIMATED PEPESIZE (NON-PRESSURE FLOW) <0<

ELEVATION DATA: UPSTREAM{FEET) =

691.00 DOWNSTREAM{FEET) -  &7d,6d
FEQW LENGTH{FEET) =  99.88 MANNING'S N = @.813
ESTIMATED PIPE DEAMETER(INCH) IMCREASED TO 18.20d
DEPTH OF FLOW IN 18.8 INCH PIPE IS5 3.9 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 17.4a
ESTIMATED PIPE OEAMEYER(INCH) = 18.80  NUMBER OF PEPES = 1
PIPE-FLOW{CFS) = 4.85
PIPE TRAVEL TIME{MIN.} = @.89  Tg{MIN.} =  G.8%
LONGEST FEOWPATH FROM NOWE  242.4@ TG NODE  236.48 = 985.89 FEET.

e T R e R L e L R P R P S R T R T T EE T Y

FLOW PROCESS FROM NOOQE 23B.48 1O NOOE 236.48 I5 COOE = 1

»»3 5> 0ESEGHATE IMOEPENOENT STREAM FOR CONFLUEMCE<<<<<
>0 AND COMPUTE WARIOQUS CONFLUENCED STREAM VALUES<<<<l

EEEE e Y e e e SEISTTTTSTT

TOTAL MUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATIOW{MEN.] = 9.89
RATMFAEE INTEMSITY{INCH/HR) =  5.568
TOTAL STREAM AREA(ACRES) = 2.87

PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.8%

** {ONFLUENCE DATA **

STREAM RUNOFF Te INTENSITY AREA

HUMBER {CFS) (MEN.Y {INCH/HOURY {ACRE)
1 74,64 9.98 5.566 29.53
2 4,85 4.89 5,599 2.87

RATHFAEE INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

=% PEAK FLOW RATE TABLE **

STREAN RUNOF £ Te FNTEMSTTY
NUMBER {CFS)  (MIN.)  (INCH/HOUR)
3 74.85 9.8% 5.599
2 75.46 5.95 5.366
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE{CFS) = 75.46  Tc(MIN.} =  5.98
TOTAL AREA{ACRES) = 32.7
LONGEST FLOWPATH FROM KODE  216.6@ TO MODE  236.4@ =  173@.99 FEET,

LR R LR E R E R R S R R R E RS LA RS RS S EEEEL RS R LR E A EEEESE ]

FLOW PROCESS FROM NODE 236.48 TO NOCE 22B.48 IS CGOE = 31

il
g

ELEVATION DATA: UPSTREAM{FEET} =

67d.0d  OQOWNSTREAM{FEET) =
FLOW LENGTH{FEET} = 53,88 MANNING'S M = B.013
DEPTH OF FLOW IN 35,2 INCH PIPE IS5 25,3 INCHES

66%.88

PIPE-FLOW VELOCITY(FEET/SEC.) = 14.19

ESTIMATED BIPE OIAMETER{INCH)} = 36.8@  NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 75.46

PIPE TRAVEL TEME(MIN.} = @.86  Tc(MIN.) = 14.84

LONGEST FLOWPATH FROM MNOOE Z16.608 TO NODE 28,48 = 1768.88 FEET.

R R R L L L S R s A L LI LL

FLOW PROCESS FROM HODE 236.48 TO WODE 22B.48 I3 LODE = 1

TOTAL NUMBER OF STREAMG = 2
COMFLUENCE WALUES {SEQ FOR IMBEPENOENT STREAM 1 ARE:

TIHE OF CONCEMTRATION{MIN.) = 18.84
RAINFALL INTENSETY{INCH/HR) =  5.55
TOTAL STREAM AREA{ACRES) = i2.78

PEAK FEOW RATE{CFS)} AT CONFLLENCE = 75.46

L e Ly R I T LI T L PP P P P T T T T e
FLOW PROCESS FROM NOOE 234.48 TO wOOE 232,48 IS5 COOE = 21

RESERENTEAL (14.5 QU/AC OR LESS} RUNOFF COEFFICIENT = 6000
S0TE CEASSIFICATEGN IS "C™
5.C.5. CURVE NUMBER {AMC II} = 86

INITIAL SUBAREA FLOW-LENGTH{FEET) = 180.09
UPSTREAM ELEVATION{FEEY) = 694 ., B8

DOWNS TREAM ELEVATIOM{FEET) = GBE.ad
ELEVATEON QFFFERENCE{FEET) = 6.84

SUBAREA OVEREAMD TIME OF FLOW{MIN.) = 4.953

168 YEAR RAINFALE INTEWSITY{INCH/HOUR} = B.65%
MNOTE: RAINFALE INTENSETY IS BASED OM To = S-MINUTE.
SUBAREA RUNOFF{CF5) = &, 37
TOTAL AREA{ACRES) = a.87

TOTAL RUNOFF{CFS) = .37

EEEE LR EEREES SRS ESEREE R LR R LR L R R R R IR RS RS LT TR Y

FLOW PROCESS FROM NODE 237,48 TO NGDE 238.40 I5 CODE = 62
553> COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<S
33353 {STREET TABLE SECTION # 1 WSED) <o

UPSTREAM ELEVATION{FELT} = E£BB.88 OONNSTREAM FLEVATION(FEEYT} = &73.08
STREET LEWGTH{FEET) = 5@3.88 CURB HEIGHT(INCHES) = &.0
STREET HALFWIDTH{FEET) = 38,08

DISTANCE FROM CROWN TO CROSSFALL GRAQEBREAX{FEET) =
INSIRE STREET CROSSFALE{DECIMALY = §.81B
QUTSIDE STREET CROSSFALEL{DECIMAL) = ®.d1B

0,88

SPECEFEED NUMBER OF HALFSTREETS CARRYING RUMOFF = 1

P05 EngriRepots Drainagelydio Page 47 of 108

PI080EngRepors Diainageiydr Page 43 of 108



STREEL PARKWAY CROSSFALL(OECIMALY = §.824
Manning's FRICTION FACTOR ¥or Streettlow Section(curb-to-curb} =
Manning's FRICTION FACIOR for Back-of-Walk flow Secticn =  £.02068

6.913%8

*HTRAVEL IIME COMPULED USING ESTIMATED FLOW{CFS) = 1.6%
SIREETFLOW MOUEL RESULIS USING ESTIMATE® FLOW:
SIREEL FLOW OFPIH{FEET) = .27
HALESTREET FLOOO WIOTH(FEET) = S.84
AVERAGE FEOW VEEQOCITY(FEET/SEC.) = 3,23
PROCUCT GF DEPTHEVEEOUITY{FT ET/SEC.) =
STREEL FLOW IRAVEL IIME{MIN.} = 2.SB  TC{MIN.) = 7.54
188 YEAR RAINFALL IMIENSIIYV(INCH/HOUR) = 6,674
SIREETS & ROADS {(CURSS/STORM DRAINS) RUMCEF COEFFICIENT = .R788
SOIL CEASSIFICATION IS "™
$.C.5. CURVE NUMBER (AMC II) = 98
AREA-AVERAGE RUNOES COEFFICIENI =
SUBAREA AREA{ACRES) = G.43
IOTAL AREA{ACRES) = 8.5

.85

a.832
SUSAREA RUNOFF{CFS) =
PEAK FLOW RALE{CFS) =

2.5
2.78

END OF SUBAREA STREET FLOW HYORAULICS:

DEPIH{FEET) = ©.31 HALFSTREEI FLOOGD WIOIH{EEEI)} = £.18

FLOW VELOCITY(FEEL/SEC.) = 3.52 OEPTHSWELOCITY(FT*FT/SEC.) =  1.89
EONGEST FLOWPATH FROM NOOE 234,40 TO NOOE  230.48 = 500,88 FEET.

EAEFHELE RS SRR S S AL R AR LA L R R S R R L Ry LT R I

FLOW PROCESS FROM NQOE 238,48 T0 MOQE 228,48 IS CODE = 31

»>»>>COMPUIE PIPE-FEOW IRAVEL IIME IHRU SUBAREA<c<<<
2rrrPUSING COMPUTER-ESTIMATED PIPESIZE {NOM-PRESSURE FLOW) s¢<<x

ELEVATIGH DATA: UPSIREAM{FEET) = &76.88 COWNSYREAM{FEETY =  669.88
FLOW LENGTH{FEEL) =  28.88 MANNING'S N = @.813

ESIIMAIED PIPE OIAMETER{INCH) INCREASED TO 18.089

OEPIH OF FIOW IN 18.8 ENCH PIPE IS 4,3 INCHES

PIPE-FLOWN VELOCIIY(FEEI/SEC.) = 8.589

ESIIMATED PIPE OIAMETER(INCHY = 18.86  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.78

PIPE IRAVEL TIME(MIN.} = ©.84  Ic{MIN.) =  7.57

EONGEST FEOWPAIM FROM NOOE  234.43 TG NOOE  228.48 = 628,08 FEET.

B L R e T P L L]

FEOW PROCESS FROM NODE 236.48 TO NOOE 228.48 IS CODE = 1

»»y>>DESIGNATE INOEFENDENT STREAM FOR CONFLUENCE<<<<
>»2>»AND COMPULE WARIOUS CONFLUENCEC SIREAM WALUES<<<<<

IDIAL MUMBER OF SIREAMS = 2
COMFEUENCE wALUES USED FOR INOEPENDENI STREAM 2 ARE:

TIME OF CONCENTRAIION{MIN.} = 7.57
RAIMFALL INTENSITY(INCH/HR} = 6£.6S
TOTAL STREAM AREA{ACRES) = B 58

PEAK FLOM RATE(CFS) AT CONFEUENCE = 2.78

S+ CONFLUENCE DAIA **

STREAN RUNCFF Te INTENSITY AREA

NUMBER {CFS) (MIN.Y  {INCH/HOUR)  (ACRE)
T 75.45  18.94 5.545 32.70

2 2.78 7.57 &6.652 8,56
RaIfFALL IWIERSIIY ANG TIME OF CONCENTRAIION RAIICQ

CONFEUENCE FORMUEA USEC FOR 2 SIREAMS.

** PLAK FLOW RATE IABLE **

STREAM RUNOFF Te INTENSITY
NUMBER {CFS) (MIN.}  (INCH/HOURY
1 55.59 7.57 6.652
2 77.78  i@.e4 5.545

COMPUTED CONFLULNCE ESTIMATES ARE AS FOLLDWS;

PEAK FEOW RATE(CKS) = 77.78  Ic{MIN.) = 1@.84
TOTAL AREA{ACRES) = 33.2
EONGESE FLOWPAIH FROM NODE  2:5.56 IO NOOE 228,48 =  1788.80 FEEL.

L L L Rk L A T T T T T L T R ey e g R g

FLOW PROCESS FROM MODE 238.48 T NOOE 214.48 IS5 €00E = 33

ELEVATION DATA: UPSTREAM{FEET) =

009.88 COWNSTREAM(FEET) =  6&2.80

FLOW LENGTH{FEET) =  1598.8& MANNING'S N = @.813

DEPTH OF FLOW IN 33.8 IWCH PIPE IS 22.5 INCHES

PIPE-FLOW VELOCIIV(FEEI/SEC.) = 18.94

ESIIMATED PIPE DIAMETER(INCHY = 33.08 NUMBER OF PIPES = 1
FIPE-FLOW{CFS) = 77.78

PIFE IRAVEL TIME{MEM.} = @.18 Lo{MIN.Y = 18,22

LONGESE FLOWPATH FROM NODE 215.68 70 NODE 214.48 = 1478.88 FEEI.

L AR R Rl R R E R L R L R R RS PR L RN T E R E PR R L R T N

FLiwl PROCESS FROM MOOE 228.40 IO NODE 215.48 IS CO0E = 18

»ry>RMAEN-STREAM MEMORY COPIED OWTO MEMORY BAMK ft 2 <cdgg

A AR R R R IR R A BRI NIRRT AT R R E T ERF R TR RS AR PR FFAERAECF AT DR h N RSN

FECW PROCESS FROM NOOE 228.48 IO NOOE 215.48 IS5 CODE = 13

FEFEFEF I FF R F R AR FRAT R BRI AR RIS H R I Rk R FFFERFRAFRTRFFRFAERNEN AR s bbbkt

FLOW PROCESS FROM NOOE 226,49 TO NODE 224.49 IS CODE = 21

SOEIL CEASSIFICAIION IS "¢
S.C.5. CURVE NUMBER {AMC II) = 83

INETIAL SUBAREA FLOW-LENGTH(FEET) = 2086.88
UBPSIREAM ELEVAIION{ELEL) = 734.88
DOWNSTREAM EEEVATIOM{FEET) = 783.88
ELEVATION DIFFERENCE {FEEL) = 31.8@

SUBAREA OVERLANDG IIME OF FLOW{MIN.) = 5.654

MARNING: IMNIITAE SUBAREA FLON PATH LENGIH IS GREATER THAN
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THF #aXIMUM OWERLAND FLOW LFRGTH = 168 .46
{Reference: Table 3-18 of Hydrology Manual}

THF MAXIMUM OVERLANG FLOW LENGTH IS5 SSED IN To CALCULATION!
108 YEAR RAINFALL IMTENSITY{INCH/HOUR) = 7.Z18

SUBAREA RUNOFF({CFS} = .28

TOTAL ARFA(ACRFS) = 8.32

TOTAL REMOFF{OFS) = 8,23

PR RS EE TR LSS SRR EEEEE SRR LR AR RS LRSS

FLOW PROCFSE FROM NODF 224,48 TO NOOF 222.49 15 LOBF = 51

ELEVATION DATA: UPSTREAM{FEET) =  783.88 OOWNSTRFAM{FFFT} =  676.88
CHAWMEL LFMGTH THRU SUBAREA(FEET) =  25R.88  (HANMFL S:OPF =  £.310888
CHANNFL BASF{FFFT} = 18.88 "ZI" FACTOR = §5.0d@
MANNING'S FACTOR = B.B35  MAXIMUM OFPTH(FFFT} = 1.88
186 YEAR RAINFALL INTFNSITY{INCH/HOURY = 5.925
NATURAL OFSFRT LANOSCAPING RUNOFF COFFFICIFNT = .3888
SOIL CLASSIFICATION IS “¢"
5.C.5. CURVF NUMBFR (AMC 1T} = 85
TRAVEL TIME COMPUTFO USING FSTIMATED FLOM(CFS) = 8.76
TRAVEL TIMF THRU SUBAREA BASFD ON VFLOCITY{FEET/SEC.} = 1.73
AVERAGF FLOW DFPTH(EFFT) =  @.84  TRAVEL TIMF{MIN.} = 2.48
To(MIN.Y =  2.09
SUBAREA AREA[{ACRES) = 8.54 SUBAREA RUMOFF(LFS) = 8,96
AREA-AVERAGF RUNOFF COFFFICIFNT = 8. 388
TOTAL AREA(ACRES) = 8.7 PFAX FLOW RATF(LFS) = 1.19
FND OF SUBARFA CHAMNEL FLOW HYDRAULICS:
DFPTH(FEFT) = .86 FLOW VFLOCITY{FFET/SFC.} = 2.86
LONMGEST FLOWPATH FROM NOOE 226,49 TO NODE 222.48 = 453.88 FFFT.

FEFAFEFFEFAERFRFTAF RIS EFFTEFREEFTRFE TSI is b bt oo b drddrdrbn b idras bbb bkttt

FLOW PROCFSS FROM NOOF 132,48 TO NODF 2l6.48 In CODF = 31

>3 2 COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARFA<<<<<
33333 U05ING COMPUTFR-FSTIMATED PIPESIZE (NON-PRESSURE FLOW)<<ig<

ELEVATION DATA: UPSTREAM{FFFT) = 676.98 [DOWNSTRFAM{FFFT} = GH3. B8
FLOW LENGTH{FFET} = 26.88 MANMING'S M = 8.813

FSTIMATFO PIPF OIAMETFR{INCH} INCREASEOQ TO 12.09¢

DEPTH OF FLOW IN 18.8 INCH PIPF IS 1.5 IKCHES

PIPE-FLOW VELOCITY({FEET/SFL.} = 16.43

ESTIMATED PIPE OLAMETER(INCH} = 1B.88 NUMSFR OF PIPFS = 1
PIPF-TLOW(LFS} = 1.18

PIPF TRAVFL TIMF(MIN.} = g.82 Te(MIN.)} = %13

LONGEST FLOWPATH FROM NOOF 226.48 TO NODE 216,48 = 478,88 FFET.

Sy T L e L L SRS P S L 2 ]

FLOW PROCFS5 FROM NODE 122,49 TO NOQE 216.48 IS CODE = 1

»>3>>>DESEGHNATE INOFPFMOFNT STRFAM FOGR CONFLUFMCE<<<<x

TOTAL MUMBEFR OF STHREMG = 2
CONFLUENCE VALUFS USEQ FOR IMOEPFMOENT STREAM 31 ARE:
TIMF QF COMNCFNTRATION{MIM.) = .11
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5.91
B.67
PFAK FLOW RATF(CES) AT ZONFLUENCF =

RAINFALL INTENSITY{INCH/HR) =
TOTAL STRFAM ARFA[ACRFS) =
1.1%

FTRIEELETE ST REF TR EGHITRARAEN ARSIt dd btttk ek ket r b e w Ak h Rk ks kR

F1.08 PROCESE EROM MOOE 229.48 TO NOOE 218,48 15 COOF = 21

RFSIOFNTIAL (14.5 DU/AC OR LESS) RUMOFF CCEFFICIFNT = (6088
SOYL CLASSEPICATION T5 "C
5.0.5. CURMF NUMSER {AMC II} = 86

INITIAL SUBARFA FLOW-LFNGTH(FFFT) = 185,88
UPSTRFAM ELEVATION{FEET) = BOG. B
DDWNSTREAR FLEVATION(FEFT) = 655.08
ELFVATION DIFFERFHCF(FFFT) = 7.88
SUBARFA OVFRLAND TIME OF FLOW(MIN.) = 4.782

WARNTRG: INITIAL SUBAREA FLOW PATH LEMGTH IS GRFATFR THAM

THF MAXIMUM OVFRLAND FLOW LENGTH =  138.88

(Reference: Table 3-1B of Hydrology Manual}

THE MAXTMUM OVFRLAND FLOW LEMGTH IS USFO IN To CALCULATION!
188 YFAR RATMFALL INTEMSITY({INCH/HOURY = B.89%

NOTF: RAINFALL INTFNSITY IS BASEQ O Tc = 5-MINUTE.
SUBARFA RUMOFF{CESY = B.42
TOTAL AREA{ACRES) = 8.88 TOTAL RUNOFF{CFS} = 8.42

AR RS R RS C R AR AR RS AR R R R R IR E R F TR TR FRAFRFAFAEGATATR AR R AT
FLOW PROCESS FROM MOOE 218.48 TO nN0OE 216.48 I5 COOF = 62

5553 5L0MPUTE STREET FLOW TRAVFL TIMF THRU SUBARFAC<cc«
»»>>»{STRFFT TABLF SFCTION # 1 USFOjc<«<q

== EEEy

6B2.08 OOWNSTREAM FLFVATION{EFET) =
CURE HEIGHT{IMCHES} = 5.9

UPSTRFAM FLEVATION(FTET) =
STRFFT LFNGTH(FFFT} = 268, be
STRFET HALEWIBTH(FEET) = 30.28

567.88

DISTANCF FROM CROWN TO CROSSFALL GRAOEBREAK{FEET) = 28.8@
INGIOE STREFT CROSSFALL(DECIMAL) = 8.818

OUTSTOE STREFT CROSSFALL{OFCIMALY = 8.818

SPFCIFIFD MUMBFR OF HALFSTRFFTS CARRYING RUNOFF = 1

STREFT PARKWAY CROSSFALL{OECIMALY = B.020

Manning's FRICTION FACTOR For Streetflow Sectionfcorb-to-cord} =
Manning's FRICTION FACTOR for Back-of-Walk Flow Secvion = B,8288

8,er5e

FATRAYEL TIMF COMPLITFO USING FSTIMATEQ FLOW(CFS) =
STREETELOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW ORPTH(FEET} = B.35
HALFSTRFFT FLOOO WIOTH(FFFTY = 18.43
AVFRAGE FLOW VFLOCITY(FFFT/SFL. ) = 3.62
PRODUCT OF OFPTHREVELOCITY(FT*FT/SEL.} =
STREET FLOW TRAVEL YIME(MIN.} = 3.68 To(MIN.} =
180 YFAR RAIWFALL INTEMSITY{INCH/AHOUR} = &.182
RFSIDFNTIAL {14.5 QU/AC OR LFS5} RUNOFF COFFFICIENT = 6080
S0IL CLASSIFICATION I5 "(™
5.0.5. CURVE NUMBER [AMC 1) = 86
AREA-AVERAGE RUNOFF COEFFICIENT =

4,22

1.26
B.46

&. 668
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SUBAREA RUMOFF{CFS} =

SUBAREA AREA[ACRES) = 2,81 7.47

TOTAL AREA{ACRES) = 2.1 PEAK FLOW RATE[CFS) = 7.76
EHD OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH{FEET} = B.41 HALFSTREET FLOOD WIDTH(FEET} = 13.71

FLOW VELOCITY{¥EET/SEC.) = 4.15 OEPTH®ELOCITY{FT*FT/SEC.) = 1.69
LONGEST FLGWPATH FROM RODE  220.48 TO RODE  216.48 = 985.88 FEET.

EEE L RS E RS R R P R I E LR E R R R RS RS R LR AR R AL EL AL R L ST

FLOW PROCESS FROM NOOE 218.48 TO NDOE 2164 IS5 COoE = 1
>>»2>>DESIGRATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
3333 3AND COMPUTE WARICUS CONFLUENCED STREAM VALUES<<<<¢

TOTAL NUMBER OF STREAMS = 2

EONFLUENCE VALUES USEQ FOR IMDEPENOEMT STREAM 2 ARE:

TIME GF CORCENTRATICN(MIN.} = B.46

RAINEALL INTENSITY(INCH/HR) =  6.19

TOTAL STREAM AREACACRES) = 2.99

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.6

#* CONFLUENCE OATA *¢

STREAM RUNOFF Te ENTEHSITY AREA

HUMBER (CFS) (MIN.}  {INCHFHOUR)  (ACRE)
1 .10 8.11 5.906 8.67
2 7.76 .46 6.192 2.00

RAIMFALL INTENSITY AMD TIME OF CONCEMTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAX FLOW RATE TABLE *+¥

STREAM RUNOFF TC TNTENSI TY
NUMBER {CFS) {MIN.}  {INEH/HOUR)Y
1 2.87 £.46 &.71492
2 §.5% 9.11 5,986
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK ELOW RATE(LFS) = B.87  TC(MIN.) = 8,46
TOTAL AREA{ACRES) = P
LONGEST FLOWPATH FROM HODE 226.48 TO NOOE 216.4¢ = 905,88 FEET.

Frxrrryrrrrdykdrkirbidibkidnithit ek biedikbhhnk ik bbbtk by kb kdankdkkobk kak

FLOW PROCESS FROM NOOE 216.4@ TO NODE 214.4% IS COOE = 31
>33 >COMPUTE PIPE-FLOW TRAVEL TIME THIRU SUBAREAZ< <<
>r23rUSING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION CATA: UPSTREAM{FEET} = 663.88 OCWNSTREAM{FEET} = 662,88
FLOW LENGTH(FERT) = .08 MANNING'S N = B8.813

ESTIMATED PIPE BIAMETER{INCH} INCREASEC TO 1B.868

DEPTH OF FLOW IN 18.6@ INCH PIFE IS 5.4 INCHES

PIPE-FLOW VELGCITY{FEET/SEC.) = 19.66

ESTIMATED PIPE OYAMETER{INCH} = 18%.88 MUMBER OF PIPES = 1
PIRE-FLOW(CFS) = B.B7

FIFE TRAVEL TIME{MIN.} = &.8& ToiMIN.} = B.47

LONGEST FLOWPATH FROM NODE 228,48 TO NODE 214,48 = 918,988 FEET.

L L R e L I T e R P P E R r vy

FLOW PROCESS FROM MODE 216.48 TO NOOR

** MAIN STREAM CONFLUENCE OATA ¥+

STREAM ALINOFF Tc INTENSITY AREA
NUMBER (€55} {MIN.)  (INCH/HOURY  (ACRE}
1 8.87 8.47 6.198 2,76
LOMGEST FLOWPATH FROM wODE 226.48 T MNODE 214.48 = 916.80 FEET.
=+ MEMORY BANK # 2 CONFLUGENCE DATA *+
STREAM AUNOFF Te INTENSITY AREA
NUMBER (CESY {MIN.}  (INCH/HOUR}  {ACRE}
i 7778 18,122 5.484 33.28
LONGEST FLOWPATH FRGM NOGE 216.68 To NOOE 214.48 = 1976.68 FEET.
** PEAK FLOW RATE FABLE **
STREAM RUNCFF Te INTENSITY
HIMEER {€FS) (MIN.Y  {INCH/HOUR}
1 73.32 2.47 6.1498
2 85,63 18,22 5.484
COMPUTED COMFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE{CFS) = 85.63  TC{MIN.} =  18.22
TOTAL AREA(ACRES) = 36.8

R R T L LR N R T g P £ 4. 1

FLOW PROCESS FROM WODE 216.48 TO 800 214.43 IS5 CO0E = 12

AR R AR R RN A R R L A r d  r r kL R R F R AR R R F P TR EF TR FERR R SR R e

FLOW PROCESS EROM NOGE 214,48 TO HOOE 276.28 IS CO0OEK = 31

>332 3C0MPUTE PIPE-FLOW TRAWEL TIME THRU SUBAREA<<¢<<
»>»»3USTHG COMPUTER-ESTIMATEDG PIPESTZRE (NOM-PRESSURE FLOW} <<<<<

ELEVATION DATAD UPSTREAM{FEET} =

662.80 COUNSTREAM{FEET) = GB1,88
FLOW LEMGTH{FEET) = 52.688 MANNING S N = 0,813
DEPTH OF FLOW IN 36.8 IMCH PIPE IS  285.8 INCHES
PIPE-ELON VELOCITY(FEET/SEC.) - 14.15
ESTIMATED PIPE OIRMETER{INCH) = 35.98 NUMBER OFf PIPES = 1
PIPE-FLON(CFS) = 85.63
PIPE TRAVEL TIME(MIK.} = &.86 TC{MIN. ) = 18,28

LONGEST FLOWPATH FROM MOOE 216.68 TD MOOE 276.28 = 2822,88 FEET.

EE L L L2 e I L R R LL TE LT TR ey
FLOW PROCESS FROM NOOE 214.48 TD NODE 276.28 IS CQOE = 1

»»2>>DESIGHNATE TNGEPENDENT STREAM FOR COMFLUENCE<< <<

............. LY BRSNS, === =

TOTAL NUMBER OF STREMMS = 2
CONFLUENCE VALUES USED FOR INOEPENDENT STHEAM 1 ARE:
TIME GF CONCENTRATTORMIMIN.} =  IB.2E
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RAIMFALL TNTEMSITY(INCH/HR) =  5.46
TOTAL STREAM AREA(ACRES) =  35.96
PEAK FLOW RATE(CFS) AT CONFLUENCE = §5.63

EE TR R R e R R P L R E R R LA R PR S P LR R LA LR A LS FE LS

FLOW PROCESS FROM NOOE 282.26 TO NQOE 288,26 15 CO0% = 21

»3>>>RATTONAL METHOD THTTIAL SUBAREA AMALYEIS<(<<d

RESTOENTTAL (14.5 OU/AC OR LESS) RUNDFF COEFFTCIENT = 5800
SOTE CLASSTFTCATTONM T5 "C*
5.0.5. CURVE NUMBER (aMl II) = 86
TWTTTAL SUBAREA FLOW-LENGTU(FEET) = 195,68
UESTREAM ELEVATTON{FEET) = 869,88
DOWNSTREAM ELEVATION(FEET) = GOE. 68
Ef EVATION DIFFERENCE(FEET) = 1.q8
SUBAREA CVERLAND TTHE OF FLOW(MTN.} = 7.3193
WARNING: INITIAL SUBAREA FLOW PATH LENGTH T5 GREATER THAN
THE MAXTHUM OVERLANOD FLOW EENGTH = 63.57
{Reference: Table 3-18 of Hydrology Manual)
THE MAXTMUM OVERLAND FLOW EENGTH T5 USEQ TH TC CALCULATION!
108 YEAR RATNFAELL TNTENSTTY{TMCH/HOUR)} = 6.815
SUBAREA RUNOFF{CFS) = 8,49
TOTAL AREA(ACRES) = 8.12  TOTAE RUNOFF{CF5)} = f.48

EENEER R AR R R R R RN R R R R R A R AR RN R R R T R F A R R A A F A F P FFFEFFFFFF RN EF RIS

FLOW PROCESS FROM NGOE 288.728 TO NODE 2TR.IH TS COOE = 02

[

STREET LENGTH{FEST) = 258.86 CURB HEIGHT(INCHES) = 6.8
STREET HALFWIOTH(EEET) = 3@, 8@

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK{FEET) = 2B.48d
TNSIDE STREET CROSSFALL{DECIMAL) = 8.618

QUTSTDE STREET CROSSFALL(QECIMAML) =  ©.838

SPECTFIED NUMBER QF HALFSTREETS CARRYTNG RUNOFF = 1

STREET PARKWAY CROSHFALL{OECIMALY} = G.82d

Manning's FRICTTON FACTOR for Streetflow Section{curb-te-curb) = B.8158

#anning's FRTCTTOM FACTOR for Back-of-Walk Flow Section = B, @289
FRPRAVEL TIME COMPUTED USTMG ESTEMATED FLOW{CFS) = 3.26

STREETFLOW MODEL RESULTS USIHG ESTIMATED FLll:
STREET FLOW QEPTH{FEET} = .37

H4LFSTREET FLool WIDTH{FEET} =  1l1.52
AVERAGE FLOW VELOCITY{FEET/SEC.} = 2,36
PRODUCT OF OEPTHEVELOLTTY(FTH*ET/SEC.) = @.87
STREET FLOW TRAVEL TEME{MTN.} =  1.77  To{MTN.} = 9. 46

108 YEAR RATNFALL TNTENSTTY(THCH/HOUR) = 5,925

RESIDENTIAL (14.5 DUSAC OR LEGH) BUNOFF COEFFICIENT = .680@
SOTL CLASSTFTCATTON 25 “C*

5.C.5. CURVE HUMBER (AMC TT) = 86

AREA-AVERAGE RUNOFF COEFFICEENT - 9.588

SUBAREA AREA(ACRES) =  2.55 SUBAREA RUNOFF{CF5) =  5.51

TOTAL AREA{ACRES) = 1.7 PEAK FLOW RATE(CFS) = 5.94
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH{FEET)} = £.43  HALFSYREET FLOO0 WTBTH(FEET) = 14.%6

FLOW WEEQUITY{FEET/SEC.Y = 2,71  DEFTHYWELOCTTY({FT*FT/SEC.} =  1.18
LONGEST FLOWPATH FROM NOOE 282.28 TG NODE 278.28 = 355.@8 FEET.

L e R L L P T T T R EE T F S P R P L PR PP P T Py
FLOW PROCESS FROM NOBE 278.28 TO NOOE 276.28 TS CQDE = 31

»»>>>C0MPUTE PTPE-FLOW TRAVEL TIME THRLU SUBAREA<<<<c

3> ULING COMPUTER-ERYTMATED PTPERTZE (MON-PRESSURE FLOW}<<<<<
ELEVATTON BaTh; UPSTREAM{FEET)} = 653,88 DOWNSTREAM{FEET) = B51.68
FLOW LENGTH{FEET) =  195.@8  ManNTNG'S N = @.@13

ESTTMATED PTRPE BTAMETER{ THCH) THNCREASED TO 18.088

DEPTE OF FLOW TR 18.8 THCH PTPE IS5 4.9 INCHES

PIFE-FLOW VELOCITY{FEET/SEC.} = 5.94

ESTIMATED PTPE OTAMETER(TRCH) = 18.88  NUMBER OF PTPES = &
PIPE-FLOW(CPS) = 5.94
PTFE TRAVEL TTME(MTN.} = @.55  To(MIN.} = 9.6

LONGEST FLOWPATH FROM NODE 2B2.28 TO NODE 276,28 = EL3.88 FEET.

LR e Ry R T EE e I P Y R T e L T Y

FLOW PROCESS FROM nODE 27828 TO HOBE 276.28 15 CORE = 1t
»>»>BESTGNATE TMOEPENGENT STREAM FOR CONFLUENCE<<<¢<
rrraAND COMPUTE VARTOUS CONFEUENCED STREAM VALUES <c<<<

TOTAL HWUMBER OF STREAMS = 2
CONFLUFENCE WALLES USED FOR THOFEFENDEMT STREAM 2 ARE:

TTHME QF CONCEMTRATTON(MTN.) = 2.61

RAINFALL INTEMSITY(INCH/HR) = 5.7

TOTAL STRESM AREA{ACRES) = 1.67

PEAY, FLOW RATE(CFR) AT CONFLUENCE = 5.4

++ CONFLUENCE DATA *=

STREAM RUNOFF e TNTEHSTTY AREA

NUMEER {CFS) {MTN.}  (TNCH/HOUR) (ACRE)
1 85,43 8. 28 5.482 35,98
2 5.94 9.61 5,786 1.67

RAIHFALE INTEMSTTY AND TTHE OF CONCENTRATTON RATTD
COMFEUENCE FORMULA USED FOR 2 STREAMS.

**+ PEAK FLOW RATE TABLE **

5TREAM RUNOFF ic INFENSITY
NUMBER {CF5} (MTM. ) { TNCH/HOUR)
1 85.57 g.61 5.785
2 91.32 16.28 5.462
COMPUTED CONFLUENCE ESTTMATES ARE A5 FOLEGWS:
PEAK FLOW RATE(CFS) = @1.32  Tc(MTN.} = 1822
TOVAL AREA{ACRES) = 7.8

EOMGEST FLOWFATH FROM NODE 216. 68 TO NODE 270.2¢ = 1E21.88 FEET.

EEE R R R e R L R R R e T F R TSR TN T PR Y
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27628 IS CODE = 13

EL{W PROCESS EROM MNOOE 278,28 I0 MOOE

AR L AR F R R R F R R R A R R R A R AR R R R RF TR ARF IR R FHFRAE TR P LN R R EF R FIRAERRFRAF

ELOW PROCESS EROM NODE 212.4Q TO NODE 219.40 IS CODE = 21

»>>y>RATIONAL METHOD INLTIAL SURAREA ANALYSEIS<<<«

RESIDENITAL (14.5 DUSAC OR LESS) RUMOFF COEFFICIENT = 60808
SQIL CLASSIEICAIION IS "¢
S.0.5, CURVE MUMBER (AMC II) = &6

TMITIAL SUBAREA FLOW-LENGTH{FEET} = EI:
UPSIREAM ELEVATIOM(EEET)} = 724.88
DOWNSTREAM ELEVATION(EEEI) = 723.08
ELEVATION OIEFEREMCE(FEET) = 1.88
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7,998

WARNING: INITIAL SUBAREA ELOW PATH LENGTH IS GREATER THAM
THE MAXTMUM OVERLANMD ELOW LENGTH = 66.67
{Reference: Ieble 3-18 of Hydrology Hanual)
THE MAXIMUM OVERLAND TLOW LENGTHM IS USED IN Ic CALCULATION!
169 YEAR RAINEAL: INIEMSITY{INCH/HOUR) = £.938
SURAREA RUNOEF({CFS) = g.42
TOTAL AREA{ACRES) = B.18

TOTAL RUNOFE{CFS) = .42

Py R L e e S R LR S L R SR T )

ELOW PROCESS FROM HODE 218,46 TO NOOE 20848 IS COOE = 62

>>y 33 COMPUTE SIREET FEOW IRAVEL TIME THRU SUBAREACLL((

>35> (STREET TARLE SECTION # 1 USED)<<<<<

UPSTREAM ELEWATTGN{EEEI) = 733.00 DOWMSTREAM ELEVATION(FEET) = 728.84
STREEI LENGTH(EEEI) = 225.88 CURE HETGHT(INCMES) = 6&.8

STREET HALEWIDTH{FEET) = 38.8¢

DISTANCE EROM CROWN IO CROSSEALL GRADEBREAK{FEEI) =
INSTOE SIREET CROSSEALL{DECIMAL) = @.818
OUTSTOE SYREET CROSSEALLIDECIMALY = 8,818

28.60

SPECIFIED NUMBER OF HALESTREETS CARRYIHMG RUNOEE = 1

STREET PARKWAY CROSSFALL(DECIMALY = #£.018

Marning's ERICTION FACTOR for Streetflow Section{curb-ta-curb} =
Manning's FRICITON FACTOR for Back-of-Waik Flow Section =  9.6268

B.9158

*+TRAVEL TIME COMPUTED USING ESITMATED FLOW{CFS) = 7.44
STREETELOW MOOEL RSSULTS USING ESTTMATED ELOW:

STREET ELOW DEPTH(EEET) = 8.33

HALFSTRELY FLOOD WIGTR(FEET) =  9.41

AVERAGE ELOW VELOCTTV(EEEI/SEC.} =  2.48

PRODUCT OE DEPTHEVELOCITY(FT*ET/SEC.} = @.82

SIREET ELOW TRAWEL TIME(MIN.) = 1.5% TIe({MIN.) =
180 YEAR RATNEALL INTENSTTY[INCH/HOUR} = 6.126
RESIDENTTAL (14.5 DU/AC OR LESS) RUNOFE COEFFICIENT = .&080
SOTL CLASSIEICATION IS "C”

$.C.5. CURVE MUMBER (AMC II) = 86
AREA-SVERAGE RUMDEE COEEETCTENT =

2.61

2. 609

SUBAREA AREALACRESY = 1.10 SUBAREA RUNOFE(CES} =  4.84

TOTAL AREALACRES) = 1.2 PEAK ELOW HATE(CES) = 4.41
EN0 OF SUBAREA STREET ELOW HYORAULICS:

QEPTH{FEET) = .38  HALFSIREET FLOOO WIDIH(FEEI) = 12.38

ELOW VELOCTTY{EEEI/SEC.) = 2.82 DEPIH*VELOCIIY(FI*EI/SEC.) = 1.08
LONGEST ELOWPATH EROM MOQE  212.4€ TO NODE  208.48 = 315,60 FEET.

FE R F P F P AN R TR R R RN A R R A M e E Rk T kA E PRI R TR kT F AN A XA R AN R R ARk bk b

FLOW PROCESS EROM NOOE 288 .48 TO NODE 28@.48 IS CODE = 33
2322 yCOMPUIE PIPE-FLOW IRAVEL TIME THRU SUBAREA<<<<<
3323 >USTNG COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<e<<

ELEVATTON OATA: UPSTREAM(EEET) =  717.80 DDWNSTREAM{EEFI} = 713.68
FLOW LENGTH{EEET} = 360.06 MBNMING'S M = @.013

ESTIMATED PIFE DTAMETER{INCH} INCREASED TO 18.08¢

DEFTH QIE FELOW IN 18.9 INCH PIPE IS5 8.1 INCHES

PIPE-ELOW VELOCITY({EEET/SEC.) =  5.68

ESTIMATED PIFE DIAMETER{INCH) - 18.88 NUMBER QF PIPES = 1
PTPE-FLOW{CES) = 4.41

PIFE TRAVEL TIME{MIM.} = 1.84 ToEMIN.Y = 9.56

LOMGEST Et{WPATH FROM NODE 212.48 T0 NOOE 296.48 = §75.80 FEET.

LR R TR R LI I T LT TN PR P T T T PR Y

ELQOW PROCESS FROM NOOE IQE. 49 7O HORE 288,40 IS CODE = 1

5323 »DESIGMATE INDEPENDENT STREAM EQR COMELUENCE<<<<<

TOTAL MUMBER OE STREAMS = 2

COMELUENCE VALUES USEQ FOR INDEFENMDENT SIREAM 1 ARE:
YIME OF CONCENTHRATION(MIN.} = 9.66

RAINEALL IMIEMSITY{IMCH/HRY = S.58

TOIAL STREAM AREA{ACRES) = t.2a

PEBY FLOW RATE{CFS} AT CONELUENCE = 4.41

B R T S A R L L T

EEOW PROCESS ERGM NODE 206.468 I0 NODE 4,48 IS COOE = 21

ey pRATEOMAL METHOD INITIAL SUBARES AMALYSIS<¢<<<

RESTOENITAL (14.85 DUJAC OR LESS) RUNOFF COEFFICIENT = .&8@e
SOIE CEASSIFICATION IS “C"
S.C.5. CURVE HUMBER (AMC IT} = 86

INITTAL SUBAREA ELOW-EEMGTH{EEETY =  130.88
UPSTREAM ELEVAITON(FEET) =  724.8@
DOWNSTREAM ELEVATTOM(EEET} =  723.8@
ELEVATION OFEEERENCE({EEET) =~ 1.99
SUBAREA OVERELAND TIME OF FLOW(MIN.) =  7.486

WoRNTHG . INITIAL SUSAREA ELOW PATH LEMGIH IS GREATER THak
THE MaXIMUM OVERLAND EL{OW LENGTH = EB.AB

S U085 EngrRepotsiDraageBiyd
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{Reference: Table 3-18 of Hydrology Masusl)
THE MAXTIMUM OVERLAND FLOW LENGTH IS USED IN T CARCURATION?
100 YEAR RATHNEALL fNIENSTIY{INCH/HOUR) = &.702
SHBAREA RUNOFE(CFS) = 8.72
TOTAL AREA{ACRES) = B.18

TOFAL RUMOFF{CFS) = 8.72

EEEE RS R ELESEER SRR ER SRS R RS EELEE AL E RS EEEESEEEAREELETEERLEREEEERE T

ELOW PROCESS EROM NOOE 284 .48 TO NOOE 282.48 IS5 COOE = 62
»>3»>C0MPUTE STREET FLOW TRAWVEL IIME THRU SUBAREACC<(T
»»>r>(SIREET TABLE SECTION # 1 USEDJ<c<cd

UPSTREAM ELEVATION(FEET) = 723,80 DOWNSTREAM ELEVATIGN(FEEI) =
STREET LENGTH{FEET) = @, 6 CURE HEILGHT (INCHES) = 6.8

STREET HafEWILIH{FEET) = 3B.88

721.98

DISTANCE FROM CROWN TO CROSSEALL GRADEBREAK{EEETI) =
INSIOE SIREET CROSSFALL{DECIMALY = @,818
OUISIOE STREEI CROSSFALL{DECIMALY = ©.818

29,489

SPECIFIED NUMBER OF HALESIREETS CARRYING BRUMOFE = L

SIREET PARKNWAY CROSSFALL{OECIMAL} = &.840

Manning's ERICTION EACTOR for Streetflow Section{curb-to-cerb) =
Manping's ERICTICN FACTOR for Back-of-Walk Eiow Section = 8.0280

G.als8

+*TRAVEL TIME COMPUIEC USING ESTIMATEQ FLOW(CES) = 1.2
STIREETELON MOQOEL RESULIS USING ESTIMAIED £10W:
STREET FLOW OEPTH{FEEI) = @.23
HALFSTREET ELOOD WIOTH{FEET} = 3.91
KVERAGE ELOW WELOCIIY(FEEI/SEC,) = 3.88
PRODUCT OF OEPIHAVELOCITY(FI*FE/SEC.) =
SIREET FLOW IRAVEL TIME{MIN.) = ©.38 Te{MIN.) =
188 YEAR RAINFALL IWIENSTI¥{INCH/HOUR) = §.4%92
RESIDENIIAL (14.S DUFAC OR LESSY RUNOFE CGEEEICIENI = .G@GD
SOIL CLASSIEICATION Is “C”
§.0.S. CURVE NUMBER (AMC II} = 85
AREA-AVERAGE RUMDEE COEFEICIENT =
SUBAREA AREACACRES) = 8.15
TOTAL AREA{ACRES) = 8.3

8.72
7. 88

8.608
SUBAREA RUMOEF({CES) =
PEAK FLOW RATE{CES) =

2.58
1.29

EMO OF SUBAREM STREET ELOW HYDRAULICS:

DEPIH{FELT) = @.2%  HALESIREET FLOQO WIDTH{FEET) = 5.3

FLOW VELOCITY(FEET/SEC.) = 3.86  DEPIM*WELQLIIY{EI*FI/SEC.) = B.77
LOWNGEST ELOWPATH EROM NODE 296.4@ TO NODE 282.48 = 280.608 EEEI.

R R e T T I T I R T LT P P E LY Y

ELQW PROCESS EROM NODE 202,48 TO NOOE .48 IS5 C00E = 31
exyeCOMPUTE PIPE-FLOW TRAVEL TIME THRHE SUBAREAC{¢<<
5333 »HSTNG COMPUTIER -ESTIMATED RIPESIZE (NOM- PRESSURE FLOW)<<<dg

ELEWATION OATA: UPSIREAM{EEEY) = 717.08 OCWNSTREAM{FLEI} = 7L3.eq
FLOW LEMGIM{EEEI) = 5.8 MANNING'S M = 8.213
ESTIMATER PIPE DIAMEIER{INCH) INCREASED IO IE.688

DERTH OF ELOW IN 18,8 INCH PIPE IS 1.5 THCHES
PIPE-FLOW VELOCTIV{EELI/SEC,) = 18.8%
ESTIMATED PIPE DIAMEIER(INCH) = 1B.8@ MUMBER DE CIPES = 1

PIPE-ELOW(LFS) = 1.29
PIPE TRAVEL TIME(MIN.) = ©.0@ Te(MIN.) = 7.87
LONGEST FLOWPATH FROM ROOE 286. 48 TO NOCE 200,48 = 235.9@ FEEI.

EE T Ty T L T Ry Y R e P P2 I L P Y]
FLOW FROCESS FROM NODE 282 .49 IO NODE 209.48 IS5 CODE = 1

5353 »0ESTGNATE INMOEPENDENT STREAM FOR CONFLUENCE<<<<<
>33 >ANQ COMPUIE VARIOUS COMTLLIENCED STREAM VALUES(<<<<

EEEEEISRREEESESSCCSCCOmEmm T mmw e e

I0TAL NUMBER OF SIREAMS = 2
COMFLUENCE VALUES USED EOR TNDEPENOENT SIREAM 3 ARE:

TIME OF CONCENIRATION(MIN.) =  7.87
RATNFALL INTENSETY (INCH/HR) =  5.49
IOTAL SIREAM AREA(ACRES) = £.33

PEAK ELOW RATE(CFS) AT CONELUENCE = 1.29

% CONELUENCE OAIA **

SIREAM RUMOEF Ic INIENSTTY AREA

NUMBER (CES) (MIN.)  (INCH/HOUR)  {ACRE)
1 8,41 9.56 5,685 1.28
2 1.29 7.87 6.490 .32

RATNFALL TWTENSTITY AND TIIME OF CONCENTRATION RATIIC
CONFLUHENCE FORMULA USED FOR 2 SIREAMS.

** PEAK ELOW RAIE TABLE *#

STREAM RUMDFF Ic INTENSTTY
NUMBER (CES) {MIN.)  (INCH/HQUR)
1 4.88 7.87 £.499
2 5.4 9.66 $.68S

COMPUIED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

BLAK FLOW RATE(CFS) = $.54  Ic{MIN.) = F.56
TOTAL AREA(ACRES) = .5
LONGEST FLOWPATH FROM MODE 212,48 TO NOOE 208.48 = 675.88 EEET.

R R T R L R L T Y e L LA L s d

ELCW PROCESS ERCM NODE 288.40 I0 NOOE 292,20 Is fOQE = 31

,,,,,,,,,,,,, EEE

ELEVAITION OATA: UPSTREAMCFEET) =  713.96 OUWNSIREAM(EEEI) =  764.08
ELOW LEMGTH{FEEI) = 200.860 MANNING'S # = ©.813

ESTIMALEQ PIPE QIAMETER(INCH) INCREASED TO 18,800

DEPTH OF TEOK IN 12.0 INCH PIFE IS 6.3 INCHES

PIPE-ELOW VELOCITY{FEEIXSEC.) = 18.87

ESTIMATED PIPE OTAMETER{INCH) = 16.88  NUMBER OF PIPES = 1
PIPE-ELOW(LFS) = .84

BPIPE IRAVEL TENE(MIN.) = a.33 TC(MIN‘) = 5,98

LONGEST ELOWPAIH CROM NODE 212,40 IO NODE 292,28 = 87S .80 EEEL.

CFREFXF AL F AL b S A I FFI IS S AT IR I X IFEFFIFFIEFFFEFAFFAF AV AT RN A b e s b b s xS 5%

ELOW FROCESS ERQM NOOEL 80,48 I0 NOOE 292.28 15 CO0E = 1

>35> 3>DESIGNATE TNDEPENDENT SIREAM EOR COMFLUENCE<c<<<
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200R100.RES

TOTAL NUMBER OF STREAMS = 2
CONELUENCE WALUES USED EOR IMDEPENOENT STREAM I ARE:

TTHE OF {ONCEWTRATION{MIMN.} = G.o9
RATNMFALL INTENSITY({THCH/HRY) = §.56

TOTAL STREAM AREA{ACRES) = 1.53

PEAY FLOW RAIE{CES) AT COMELUENCE = 5,54

FE RN R E R EF R A TR P F R F RN FF A FF TR AR R AN TR TR RS ERATF R L EFF AR R FF AT AR

ELOW PROCESS ERQM NOOE 298.28 I NOOE 296.2g IS CQOE = 21

NATURAL DESERT LANOSCAPING RUNCEF COEFEICIENT = 3808

S0IL CLASSIETCATION IS "C°

S.C.5. CURVE NUMBER {AMC II) = B8S

INITIAL SLBAREA ELOW-LENGTH(EEET) = 248 .08

UPSTREAM ELEVATIOM!FEET) = BB 88

OGUWMNSTREAM ELEWATTOMN{FEET) = 778.8@

ELEVATTON DIEEEREMCE({EEET) = 26.08

SUBARES OVERLANG TIME OF FLOW{MIN.,) = 5,684

WARNING: INITIAL SUBAREA FLOW PATH LENGEH IS GREATER THAM
THE MAKIMUM OWEREAND ELOW LENGTH = 18a.28
(Reference: Table 3-18 pf Hydrology Manuzl)
THE HAXIMUM QVEREAMD ELOW LENGIH TS USED IN Te CARLCUEATION!

186 YEAR BALNFALL INTENSITY{INCH/HOUR} = 7.21B
SUBAREA RUNDEE(CES) = @.61
TOTAL AREA{ACRES) = 8.2B TOTAL RUMOEF(CES) = g.61

ETTREERRA ARG EE TR R AV ERR TR A R F R ATEAFAFEOESTREFEARETT RF BN Gor R A Aoy H S
ELGW PROCESS FROM NODE 296.28 IO NODE 294.28 75 COOE = §1
53335 COMPUTT TRAPEZOTOAL CHAMNEL ELOW<<<4
>>»>>TRAVELTTME THRU SUBAREA (EXISTTHNG ELEMENT J<c<<<

778.66 DOWMNSIREAM{EEET)

ZLEVATION OATA: UPSTREAM{EEEI) = = 708.88
CHANMEL LENGTH THRU SUBAREA{FEET) =  316.86  CHAMNEL SLOPE = £.225B
CHANNEL BASE{FEET) = 18.89 "Z" EACTOR =  5.06@
MAMNING'S FACTOR = 8.835  MANTMUM DEPTH(EEET) =  1.80
188 YEAR RAINEALL INTENSITY(INCH/HOUR) = 6.117
NATURAL DESERT LAMNOSCAPING RUNOFE COFEEICIENI = . 3888
SOTL CLASSIEICATION TS “C"
5.C.5. CURVE NUMBER (ANMC 1I) = &5
TRAVEL TIME COMPUTED USING ESTIMATED ELOW(CES) = 1.33
TRAVEL TIME THRU SUBAREA BASED OM VELOCTITY(FEET/SEC.) =  2.66
AVERAGE ELOW DEPTH{EEET) = 8.85 TRAVEL TIME(MIN.) = 1.34
TO(MIN.Y = B.63
SUBAREA AREA(ACRES) = 6.78 SUBAREA RUNOEF(CES) =  1.43
AREA-AVERAGE RUMOEE COEEETCIENT = 8.388
IGTAL AREA{ACRES) = 1.1 PEAK ELOW RATE{CES) = 1.9
END OF SUBAREA CHANNEL ELOW HYDRALLICS:
DEPTH(EEET) = .86  FLOM VELDCITY(FEET/SEC.) = 2.8
LONGEST FLOMPATH FROM NOOE  298.28 TO NOOE 294,28 = $5B.,68 FEET,

B L R e Y e PR LS e e PR T ER TR L e
FLOW PROCESS EROM NODE 254.28 TG NOBE 252.28 75 CODE = 31

>3r»>00MPHTE PTPE-ELOW TRAVEL TIME THRU SUBAREA<<<<<
>3 x> 3USING COMPUTER-ESTIMATED PTPESIZE {NON-PRESSURE ELOW)<<<<<

ELEVATION DATA: UPSTREAM{EEEI)} = 7EB.GR DOWNSTREAM{EEET) =  704.88
ELOW LENGTH(EEEI) = 28.88  MANNING'S N = £.813

ESTTMATED PIPE DTAMETER(INCH) INCREASED 70 18.868

DEPTH GF FLOW TN 18.8 THOH PTPE IS 2.6 INCHES

PIPE-ELOW VELQCITY(FEET/SEC.) = 32,62
ESTIMATED PIPE DIAMETER(INCH)} = 18.88
PTPE-ELOW{CFS} = 1.95

PTPE TRAVEL ITME(MIN.} = .83 To{MIN. Y = .65
LONGEST FLOWPATH EROM NODHE 298.2@ 70 NODE 292.38 =

MNUMBER OF PTPES = 1

57R.a8 EEET.

EE RS R R EE R R e N N LR T LY X P

FLOW PROCESS FROM NODE 294,28 TO NODE 292,28 IS CODE = 1
>>r>»DESIGNATE IHOEPENDENT SIREAM EGR COMELUENCE<<(CC

2353 2ANO COMPUTE VARIDUS CONELUENCED STREAM MALUES<<<<<

TOTAL NLEABER QE STREAMS = 2

CONERUENCE VALUES USEQ FOR INDEPENDENT STREAM 2 ARE:

TTME GE CONCENTRATION(MIM.) = B.5S

RATNEALE TWTEMSITY(TMCH/HRY = 6.18

TOTAL STHEAM AREA{ACRES) = 1,86

PEAK FLOW RAIE(CES) AT COMELUENCE = 1.98

¥+ CONFEUEMCE DaTa *¥

STREAM RUNOFE Te INTENSIIY AREA

NUMBER {CES) (MIN.) {INCH/HOUR} {ACRE}
i 5.54 g.499 5.563 3i.53
2 1.9% B.65 6.183 1.B86

RAINEALE INTENSITY AND TIME OE CONCENTRATION RATEID
CONFEUENCE FORMURA LSED FOR 2 STREAMS.

¥ PEAK ELOW RAIE TABLE **

STREM RENGEE e INIENSETY
NUMBER {¢ES) {MIN.)  {INCH/HOUR)
1 6.9% B.65 5,185
2 F.31 q.49%9 £.563
COMPUTED CONFLUENCE ESTIMATES ARE AS EOLLOWS:
PEAK FLOW RATE(LES) = 7.31  To{MIN.) = 9.00
TOTAL AREA{ACRES) = 2.6

LONGEST ELOWPATH FROM WOGE 312,48 TO NOOE 252.28 = B75.@9 EEET.

LR E LR PR R R R L R R L R E R R R P PN N P LR LT

ELOW PROCESS FROM NOGE 292.28 TO NOOE 284.2p IS COOE = 31
»20y yCOMPUTE PIPE-FLOW TRAVEL TIME THRL SUBAREA<<<<<
»y»>¥USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<

ELEVATION DATA: UPSTREAM{EEET) =  7@4,.B9 OUWNSTREAM{EEET) = 674.0¢
ELOW LEMGIH{EEET) = 159.98  MANNING'S N = @.813

ESTIMATED PIPE OIAMETER{INCH) TNCREASED TO 18.086

DEPIH OF ELOW IN 38.8 INCH PIPE TS 4.9 INCHES

y
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PIPE-FLOW VELOCITY{EEET/SEC.} = 1B.G@

ESTIMATED PIPE DIAMETER{INCH) = 18.08 NUHBER OF PIPES = 1
PIPE-FLOW{CFS) = 7.31

PIFE TRAVEL TIME{MIN.} = &.13 TC{MIM.} = 1@.13

LOMGEST FEOWPATH FROM NOOE 21240 TQ NODE 284.20 = 1825, 80 EEEY,

LR EFESEESE RS LS LRSS S R L PR L R R ELEF A R SRR RS LT

FEOW PROCESS FROM NODE 2g% .20 TO NOOE 234,28 Is COOE = 1

TOTAL NUMBER GE STREAMS = 2
CONFEUENCE WatUES USEQ FOR IMOEPENDENT STREAM

1 BRE:

TIME OF CONCENTRATION{MIN.} = 18.13
RAINFALL INTEMSITY{INCH/HR} = S.S2

TOTAL STREAM AREA{ACRES) = 2.%9

PEAX ELOMW RATE{CES) AT COMELUENCE = 7.31

e T e s I T T s

ELOW PROCESS FROM NODE 298,28 TO HODE 288.2@ IS COPE = 21

NATURAL DESERT EAMDSCARING RUNMQFF COEFEICIENT = 3008
SOYL CLASSIFICATION £$5 "C"
5.0.5, CURVE MUMBER {AMC II) = &5

INITIAL SUBAREA FLOW-LENGTR{FEET) =  158.€@
EiPSTREAM ELEVATION(EEET) £ BEB .88
DOWNSTREAM ELEVATEON(EEET) =  826.89
ELEVATION OIFEERENCE{EEETY = 54.88
SUBAREA OVERLAND TIME OF FLOW{MIM.)} = 6,684

WARKING: EMITIAL SUBAREA FLOW PATH LEWGTH IS GREATER THAN
THE MAXINMUM OVEREAND FEOW LEMGTH - 100.08
{Reference: Table 3-18 of Hydrology Manual)
THE MAXIMUM OVEREAND FEOW LENGTH IS USEQ IN Tc CALCULATION!

168 YEAR RAINEALE INTENSITY{IMCH/HOUR} - 7.218
SUBAREA RUNOFF{LFS) = @, 56
TOTAL AREA{ACRESY = &.28  TOTAE RUNQEEE(CES) = 8.5

R R L A e e e A T LT oY

ELOW PROCESS FROM NOOE 288.28 TO NOOE 286.28 IS CODE = S1
FryyCOMPUTE TRAPEZOEDAL CHAMNEE ELOW<<<<<
>¥>>>TRAVEETIME THRU SUBAREA {EXISTING EEEMENT}2g<qd

B26.068 COWMSTREAM{EEET} =
CHANNEE EENGTH THRU SUBAREA{EEET) = 6B8.28  CHANNEL SLOPE =
CHANNEE BASE{EEET} = 18.88 "Z" FACTOR =  S.80@

MANNING'S FACTOR = £.83S  MAXIMUM DEPTH{FEET) =
168 YEAR RAINEALL INTENMSITY{INCH/HOUR)} = S.988
NATURAL DESERT LAMDSCAPIMNG RUNGFF COEEFICIENT =
SOIE CEASSIEICATION IS "C™

%.5.5. CURVE WUMBER {AMC IIY = 2%

1.80

3008

TRAVEL TIME COMPUTEDR USENG ESTIMATED FLOW{LFS) = 4,49
TRAVEEL TIME THRU SUBAREA BASED Of VELOCITY{FEET/SEC.} = 4.45
AVERAGE ELOW DEPTH{EEET)} = &.18  TRAVEL TIME{RIM.) = 2.25

To(MIN.} =  §.93

SUBAREA AREA{&CRES) = 4,36 SUBAREA RUMOEE{CFS)} = 7.82
AREA-AVERAGE HUNOFF COEFFICIENT = . 388

TOTAL, AREA{ACRESY = 4.6 PEAK FLOW RATE(CES) = 5.29
ENE OF SUBAREA CHAMNEE EEOW BYORAUEICS:

DEPTH{EEET} = ©.34 ELGW VELOCITY(EEET/SEC.} =  $.4S

LOMGEST FLOWPATH FROM NODE  298.2@ TO MODE  286.28 = 7%0.09 FEET.

L R L e R R T R R T T R o S T ]

EECW PROCESS FROM HOOE 286.28 TQ NOOE 4.2 IS L00E = 31

»rer>C0MPUTE PIPE-ELOW TRAVEL TIME THRU SUSAREA<<<<<
>3»>2USTING COMPUTER-ESTIMATEG PIPESIZE {MCH-PRESSURE EEQW)}<<<<¢

ELEVATION OATA: UPSTREAM{FEET} = 580.80 DOWNSTREAM{FELT) = 574.38
FEOW EENGTH(FEET) = 25.80 MAMNING'S ff = B.013

ESTIMATEDR PIPE OIAMETER(INCH) INCREASEG TO 18.&00

BEPTH OF ELOW IN 13.8 INCH PIPE IS 4.7 INCHES

PIPE-FLOW VEEOQCITY{FEET/SEC.) = 22.38

ESTIMATED PIPE DIAMETER(INCH) = 1R.88 NUMBER OF PIPES = 1
PIPE-EELQW{CFS) = .29

PIPE TRAVEEL TIME{MIN.} = B.8% TC{MIN.} = &.95

LONGEST FLOWPATH ERCM NOGE 298,28 TO NODE 284,28 = TH).8R EEET.

LR R R R AR RS I R E R SR S RS E IR E RS PR R R LR TR R T R Y
ELOW PROCESS EROM NODE 286,20 TO NODE 2B4.28 IS CODE = 1
»>»>>DESIGNATE IMOEPERGENT STREAM FOR CONFEUENCE<<cc<
>3 ¥AND COMPUTE VARIOUS CONEEUENCED STREAM VALUES<<¢<<¢

TOTAE MUMBER OE STREAMS = 2
COWFLUENCE WALUES USTR FOR IMDEPENGENT STREAM 2 ARE:

TIME OF CONCENTRATION{MIM.]) - 8.95%

RAINFALE INTENMSITY{INCH/HR} = .97

TOTAE STREAM AREA{ACRES) = 4,62

PEAK ELOW RATE(CES) AT CONELUENCE = §.29

*E COMELUENCE DATA *+

STREAM RUMGEE T INTENSITY AREA

NUMSER {CES) (MIN.)  {INGH/HOUR)  (ACRE}
1 7.3 18.15% 5,515 2.59
2 B2.29 2.85 5.872 4.6}

RATHEAEE INTREMSITY AND TIME OF CONCENTRATION BRATIC
COMFEUENCE EORMULA USEC FOR 2 STREAMS,

#* PEAX ELOW RATE TABEE **

STRE&M RUNGFF Te INTENSITY
NUMBER {CESY {MI8E. ) {IMCH/HOURY
1 15.94 3.95 5.973
2 14,95 g, 13 5.518

COMPUTED COMELUEMCE ESTIMATES ARE AS FOLEONWS:

PEAK ELOW RATE(CES} = 15.84  TC(MIN.} =  B8.9%
TOTAL AREA(ACRES) = 7.2
PORGEST EEOWPATH EROM ROBE 212.48 T4 MOBE B4 25 = 10825.88 EEET.
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FLOW PROCESS FROM NOOE 184,328 TGO MODE 276.:B IS CO0E = 31

> 2 >{OMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»33:USING COMPUTER-ESTIMATED PIPESIZE (MON-PRESSURE FLOW)<<<<4

ELEVATION (aTA: UPSTREAM(FEET) = 674.80 OOWNSTREAM(FEETY = 661.9@
FLOW LENGTH{FEET) =  155.80 MANNING'S N = 8,813

EZTIMATEG PIPE (FIAMETER{INCHY TMOREASED YO 18.DR8

DEPTH OF FLOW IN 18.¢ INCH PIPE I5 9.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.Y = 16.58
ESTIMATEC PIPE (FIAMETER{INCH} = 1&.88

MUMBER OF PIPE: = 1
PIPE-FLOW{LFS ) = 15.84
PIPE TRAVEL TIME{MIMN.} = @&.16 TofMIN.) = .18

LONGEST FLOWPATH FR(M BODE 212.4% TG NOOE 176.28 = 1186.8@ FEET.

B L R L L L e e e L LT

FLOW PROCESS FROM NCGOE 184,28 T¢ NODE 276.2B IS5 UDE = 11

»>» > CONFLUENLCE MEMORY SANK # 2 WITH THE MAIN-STREAM MEMORYc<<c<

** MAIN STRTAM CONFLUERCE (aTa **

STREANM RLNOFF Te INTENSTTY AREA
NUMBER (CFSY  (MIN.}  (INCH/HMOUR)  (ACRE)
1 15.84 9.1 5.907 7.21

LONGEST FLOWPATH FROM NOOE 212,48 TG NGOE 76,38 = 1188, 88 FEET.

**OMEMORY DaNK 3 3 CONFLUENCE DaTA *°

STREAM RUNOFF T INTENSTTY AREA
NUMBER (CFSY (MIN.}  (INCH/HOUR)  (ACRE)
1 91.32 18.28 5,462 37.63

LOMGEST FLOWPATH FROM NOGE 116,68 TG NODE 176,38 282,09 FEET.

£l

** PEAK FLOW RATE TABLE **

STREAM RUNDEF Te ENTENSITY
NUMBER (CFS) (MIN,} {ENCH/HGURY
1 55,53 9.1 5.587
2 195.22 18,28 5.462
COMPUTED COMFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAF FLOW RATE{LFS) = 185,22 To{MIN,) = 18,28
TGTAL AREA{ACRES) = 44.8

P T T E L e T R R e R L e T e T T T R R LT LY

FLOW PROCESS FROM HOCGE 184.2¢ TO HODE 276,28 I3 CODE = 12

P R R R T A R L R R L PR R T i TS P I EY IR Y

FLOW #ROCESS FRoM NMODE A76.28 TG NODE 262.29 15 {OOE = 31
»rreryCOMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<
>33 2U5ING COMPUTER-ESTIMATED PIFESIZE (NON-PRESSURE FLOW)<aqce

FLOW LENGTH(FEET} = S€.88 MANNING'S N = @,09:3
OEPTH OF FLGW IN  33.8 INCH PIPE IS 22.6 INCHES

PIPE-FLON VELOCETY{FEET/SEC.) = 24.38

ESTIMATEG PIPE QIAMETER(INCH) = 33.868  MUMBFR OF PIPES = 1
PIPE-FLOM(LESY = 195.22

PIPE TRAVEL TIME(MIN.} = .86  Tc{MIN.} = 18.34

LONGEST FEOWPATH FROM NOGE 216.68 TG NODE 261,726 = 1117.0@ FEET.

LR RS LR EREESE RS ER L RN L P PR AR LR R LR EE LS Y

FLOW PROCESS FROM NCOOE 276,28 TG NOOE 262.38 I5 COOE = 1

TOTAE NUMBER OF STREAMS = 3

CONFEUENCE WALUES USE(GH FOR INOEPENOENT STREAM 1 ARE:
TIME OF COMCEMTRATECR{MIN, ] 18.34

RAINFALE INTENSITY{INCH/HE) 5.44

TOTAE STREAM AREA(ALRES) = a4.84

PEAK FLOW RATE{CFS} AT LONFLUEMCE = 1@s.22

[

FHEEFARF AR R P R R AR R AL R RS FFFFLAF TSI FFFLFFAFFTFAFATRLH A TR NI RS N F e T b

FLOW PRCLESS FROM NQOE 374.2@ TG NOOE 272.28 I5 COOE = 21

SOEE CLASSEFICATION I5 "C7

5.L.5. CURVE NUMBER (aM{ IX} = a8

INITTAL SUBAREA FLOW-LENGTH(FEET) = 1pe. a8

UPSTREAM ELEVATIOM(FEET} = 55%.00

OOWNSTREAM ELEVATIGN(FEET) = 668. 09

ELEVATION OIFFERENCE (FEET) = 1.68

SUBAREA TIVERLAND TIME OF FLOW{MIN.) = 7.256

WARNING: IMITIAL SUBAREA FE(HJ PATH LENGTH IS GREATER THaN
THE MAXYMU OVERLAND FLOW LENGTH = 65.98
{(rReference: Table 3-18 of Hydrology Manual}
THE MAXIMUM (WERLAND FLCW LENGTH IS USED IN Tc CALCULATIONT

19@ YEAR RATMFALL INTEWNSITY(INCH/HOGUR) = &.838

SUBAREA RUMOFF{LFS) = @.37

TOTAL AREA(ACRES) = 8.09  TOTAL RUMOFF(LFS) = .37

L e S e R L e R L e Y LI T T I T TS

FLGW PROCESS FROM NODE 272.29 Tk NODE A70. 28 5 {0DE = 62
232 00MPUTE STREET FLOW TRAVEL TIME THAU SUBAREAC<c<<
»»»>»>»(STREET TASLE SECTIMN # 1 USED)<<<<<
UPSTREAM ELEVATION(FEET} = 665.08 OOWNSTREAM ELEVATION(FEET} = 659,89
STREET LENGTH(FEET) = 3B5.B@ CURB HETGHT(INCHES) = 6.8
STREET HALFWIDTH{FEET} = 38.80

_______________ omEomms s [y

BISTANCE FROM CROWH TG CROSSFALL GRADEBREAK(FEET) - 18.9@
INSIOE STREET CROSSFALL(DECTMALY = 8.813
QUTHSIDE STREET CRUGSFALL{UECIMALY = &.818

SPECIFIED MUMBER OF HALFSTREETS CARRYTHG RUNOFF = 1
STREET PARKWAY CROSSFALL(DECIMALY = &.0828
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Manning's FRICIION FACIOR for Streetflow Sectien{curb-to-curk) =  8.8I%8

Manning s FRICTION FACTOR for Back-of-Walk Flow Sectien = £.8288
FETRAVEL TEIME COMPUTED USING ESIIMATED FLOW{LFSY = 2.47

SIREEIFLOW MOOEE RESULTS USING ESTIMATED FLON:
SIREET FLOW OEPTH(FEEI) ~ 8.31

HALFSTREET FLOOO WIOTM(FEET) = .22
AVERAGE FLOW VEEOCITY{FEEI/SEL.) = 1.18
PROOUCT OF OEPTHEVELOCITY{FTHET/REC.) = 3946

STREET FLOM TRAVEL TIME(MIN.) = 2.87 Tc(MIN.} =  5.32

188 YEAR RAINFALE INTEWSITY{INCH/HOUR) = S5.BI7
REZIDENTIAL {I4.% ONFAL QR LEDR) RUNOFF (OEFFICILINI = ,cOeR
SRR CERSSEIFICATION IS "C™
5.0.5. CURVE NUMBER {AMC IT) = 86
AREA-AVERAGE RUNOFF COEFFICIENI = 8.60€
SUBARER AREA{ACRES) = I1.29 SUBAREA RUMOFF{CFS) = 4.1%
TOTAL AREA{ALRES) = 1.3 PEAK FEOW RATE(LFS) = 4,58

END OF SUBAREA SIREET FLOW HYORAULILS!:

DEPIH{FEET} = @.36  HALFSTREET FLOOD WIBIM({FEEY} = 11.4%

FLow VELOCITY({FEET/SEC.Y = 3.%8  DEPIH*WELOCIIY(FI*FI/SEC.} =  1.28
LONGEST FLOWPATH FROM NOOE 274,28 10 NGOE 278.26 = 485.88 FEET,
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FLOW PROCESS FROM NoDE 278.2@ I NODE 252.28 1% L8DE = 31
»»2 3 3LOMPUTE PIPE-FLOW TRAVEE TIME THRU SUBAREA<<<<¢
3»2»>USING COMPUIER-ESIIMATED PIPESIZE (MON-PRESSURE FLOW}<ci<e

ELEVAIION DAIA: UPSIREAM{FEEI)} = 5%6.80 DOWNSIREAM{FTEI)} = a8 88
FLOW LENGYH(FEET) =  20.80 MAMNING'S 1 = ©.813

ESIIMATED PIPE DIAMEIER(INGH) INCREASED I0 18,000

DEPIH OF FLOW IN  I8.¢ INCH PIPE IS 5.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.88
ESTIMATED PIPE OIAMEIER{INCH) = Ii8.8a

NUMBER ©F FEPES = 1
PIPE-FLOW{CFS) = 4.58
PIPE THRAVEL TIME(MIN.} = @.@3 Te{MIN.} = .36

LONGEST FEOWPATI FROM MNOOE I74.29 TO NODE 262,18 = 585, 8d FEET.
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FLOW PROCESS FROM MODE 279.2@ 10 NODE 262.2¢ I5 00T = 1

TSOTAL MUMBER OF IREAME = 3
CONFLUENCE VALUE: USED FOR INDEPEMIENT STREAM 3 ARE:

TIME OF CONCENIRAIION(MIN.) = 9.36
RAINFAEL INIEMSIIY{INCH/HR) = 5.80

ToIaL STREAM AREA{ALRES) = I.29

PEAK FLOW RATE(CFS)} AT CONFLUENCE = 4.58
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FLOW PROCESS FROM NOOE 26B. 28 TO NODE 266.28 I% LoDE = 21

ooooe cTTToosTanE === e LU somom——=== ===

RESIDENITAL {I4.5 QU/AC OR LESh) RUNDFF CQEFFICIENT = 68808

SOIL CLASSIFICATION IS5 °C"

5.0.5, CURVE MUMBER (M II) = 86

INITEAL SUBAREA FLOW-ELEMGIH{FEET} = I2@.d8

UPSTREAM ELEVAIION{FEEI) = 722.58

OOWNSIREAM ELEVATION(FEET) = 721.ed

ELEMATION DIFFERENCE (FEEI) = I.%8

SUBAREA OVERELAND TIME OF FLOW{MIN.) = 6.69%

WARNING: IMIIIAL SUBAREA FLOW PAIM LENGTH IS GREAIER IHAN
IHE MANIMUM OVERLANMO FLOW LENGTH = 72.%4
{Referaence: Table 3-18 of Mydrology Manual)
IHE MAXIMUM OVERLAND FLOW LENGTH IS USEOD IN Yo CalCULATION]

18d YEAR RAINFALE INTENSIIY{INCH/HOUR)} = ¥.2@3
SUBAREA RUMNOFF {CFS) = 8.95
TOIAL AREA(ACRES) = 4,22 Totar RUNGFF{LFS) = @.99

FATERE AT ETE R RCORERA AR R DR ESEXRERF LS SR 2SS SR e R e Rk A FH TR TFREF TR AN FFH F IRk
FLOW PROLCESS FROM NOOE 206,20 TS NOGE 264,28 IS CO0E = 62

5r2yL0MPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<c<<<
»>5>>{STREEI IABLE SECIION # I USED) <<«

SIREEI EENGIH{FEET} = e, B8 CURB HETGHI{INCHES) = 6.8
SIREEI AALFWIDIA{FEEI} = 38.60d

DISTANCE FROM CROWN IO CROSSFALL GRACEBREAK{FEET)} = 28.68
INSIDE SIREEI CROSEFALL{DECTMAL) = 8.018
QUTSIDE STREEI CROSSFALL{DECIMALY = 8.81IK

SPECIFIED MUMBER ©F HALFSIREEIS CARRYING RUMOFF = I

STREET PARXWAY CROSSFALL{DECIMALY = @.&28

Manping's FRICIION FACIOR for Streetflow Section{curb-to-curb) = B8.8I58
Manning 's FRICIION FACIOR for Back-of-Walk Flow Section =  8.8280

*FTRAVEL TIME COMPUIED GSING ESIIMATEQ FLOW(CFS) = 3.37
SIREETFLOW MOOEL RESULIS USING ESIIMAIED FLOW:
STREET FLOW OEFTH(FEET) = ©.28

HALFSTREET FLOOO WIOTH{FEEI) = £.47
AVERAGE FLOW VELOCIIV{FEEI/SEC.) = .54
PRODUCT OF DEPTIHEVELGCLITY{FT*FT/SEC.) = I1.65
STRELT FLOW IRAWEL TIME{MIN.Y = I.B®@ Ic{MIN.} = B.a9
a2 YEAR RAINFALL INTENSITY{INCH/RBOUR) = 6.179
RESIOENIZAL {14.% QU/SAC OR LESS} RUNOFF COEFFICIENT = 6808

SOIL CLARSIFICATION Is “C"

S.¢.5. CURVE NUMBER (AHC IT) = 86

AREA-AVERAGE RUNOFF COEFFICTIEMI = 8.688

SUBAREA AREA {ACRES) = I1.28 SUBAREA RUNOFE{CES) = 4.75

I0TAL AREA{ACRES} = I.% PEAK FLOW RATE{CFS) = 568

ENG OF SUBAREA TYRECT FioW HYDRAULICS:

DEPIM{FEET} = .32  HALFSTREET FLOOD WIOTH(FEET) = £.86

FLOW VELOCITY{FEET/SEC.) = £.4Y  OEPTHHVELOQLIIV{FI*FI/SEL.) =  2.86
EONGEST FLOWPATH FROM NGOE 268.28 I0 NOOE 264,28 = 74¢.808 FEEI.
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FEGW PROCEST FROM HOGE 264.28 TO BODE 262.28 I CDDE = 31
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200P100.RES

rer»»COMPUTE PIPE-ELDW TRAVEL TIME THRU SUBAREA«<<<<«¢
>3320 ING COMPUTER-ESTIMATED PIRESIZE (NON-PRESSURE ELOW)eccge

ELEVATION GAIA UPSTREAM(FCEI\ =  §56.88 ODWNSTREAM{FEET) = &35.88
FLOW LENGTH(FEET) = 5.8 MANMING'S & = ©.013

ESTIMATED PIPE DIAMETER{INCH) INCREASEQ I0 1B.608

DEPTH OF FLOW IN  15.% INCH PIPE IS 4.3 INCHES

PIPE-FLOW VELOCITY{FEETSSEC.} = 17.%4

ESTIMATED PIPE OIAMETER{INCH) = 1B.88& NUMBER OF PIPES = X
PEPE-FLON(TFS) = S.68
PIPE TRAVEL IIME(MI&.)} = 8.86  Te(MIN.} =  B.58

LONGEST FLOWPATH FROM NODE 268,28 I0 NDOE 262.28 = 74%h. @ FEECT.

EEEEEE IR T RPN RN e R NP W PR RN AR R R I L EE F S I E NIRRT RS S EE Y]
FLOW PROCESS FROM NDOE 264,20 I NOOE 262, 15 CDOE = 3
>533>>0ESIGNATE TNOEPEMDENT STREAM FOR CONFLUENCE<<<<<
>>2>e2AND COMPUTE WARIOUS CONFLUENCEO STREAM VALUES(((((

TOTAL NERMBER OE STREAMS = 3
CONFLURNCE valuES USED FOR THOEPEMOENT STREAM 3 ARE:

TIME OF CONCENTRATION{MIN.) = 2.50

RAINEALE INTENSITY(INCH/HR) = 6.18

TOTAL STREAS AREA{ACRES) = 1.51

PEAK ELCM RATE(CFS) AT CONFLUENCE = .68

** CONFLUEMCE QATA +*

STREAM RUNOEF Tc INTENSITY EREA

NUMBER {CFS) (MIN.Y  (INCH/HOUR) (ACRE)
% 185.22 18,54 5441 44,84
2 4.5 9. 36 5.BB3 1.29
3 5.66 B.52 6.177 1.52

RATNFALL INTENSITY Am0 TIME OF CONCENTRATION RATID
CONFLUENCE FORMULA USEQ FOR 3 STREAMS,

¥ OpEAK FLOW RATE TABLE 3%

STREAM RUNDEF Tc INTENSITY
NUMBER {crs) (MIN.)  (INCH/HOUR)
1 96 .14 8.58 £.177
) 164,98 9.36 5. 883
3 114.38  18.34 S.441
COMPUTED CONFLUENCE ESTIMATES ARE AS EQLLOWS:
PEAK FLOW RATE{CFS) = 114,38 Te{MIN.Y = 18.34
TOTAL AREA(ACRES) = 47.6

LONGEST FLOWPATH FROM NOOE 216,68 IO NOOE 162.30 = 112,86 EEET.

Akt R Rk R R PRV FRF R RTF R Y b Fv kbbb bbbttty rr et trrat s e

ELOW PROCESS FROM NCDE 262,28 TO NDDE 256,09 15 CODE = 31
2> OMPUTE PIPE-ELOW TRAVEL TIME THRU SUBAREA<<<<
>33 3USING COMPUTER-ESTIMATED PIPESIZE {NON-PRESSURE FEOW)}<<(<<

ELEVATION OaTa; UPSTREAM(FEET) £55.80 DGHNSTREAM(FEET) 644 OB
ELOW EENGTH(FEET) =  2:1@.8¢ MANNING'S N = 8.613
GEPTH GE FLOW IN 33.% IMCH PIFE IS 269 INCHES

H

PIPE-FLOW VELOCITY{FEEI/SEC.) = 22.84

ESTIMATEQ PIPE OIAMEIER{INCH} = 33.2@ NUMBER OF PIPES = 1
PIPE-FLOW{CES) = 114,38

PIPE TRAVEL TIME(MIN.Y =  @.16 TCMIN.Y = 18.58

LONGEST FLOWPATH FROM WODE 216,68 TO NOOE 256,29 = 213212.88 FEET.

FER XA LR RN E I A F E AR TR TR RIS R FFEEFTRF A F FFRFF R AR RN Tk bbbl b e E e

FLOW PROCERS ERDM NODE 262,20 TO 30DE 256,28 15 CODE = 1

TOIAL NUMBER OE STREAMS = 2
CONFLUENCE MALDUES USED FOR INJEPENDENT STREAM 1 ARE:

TIME OF COMCEMTRATION(MIN.) = 18.5&
RAZNEALL TINTENSITY{INCH/HR) =  5.38

TOTAL STREAM AREA{ACRER) = 47.64

PEAK ELOW RATE(CFS)Y AT CONELUSNCE = 114,38

LR R T E R e T T T e P L e R ST L e]
ELOW PROCESS ERDM NOOE 262,29 10 NODE 268.28 IS5 COOE = 21

RESIOE?TTAL (14.5 O5/AC OR LESS) RUNOEF COEEEICIENT = . 6898
SO0EE CEASSIFICATION I& "C“
5.C.5, CURVE MUMBER {AMC II} = B6
INITIAL SUBAREA ELOW-LENGTH({FEETY = S5, 8a
URSTREAM EEEVATION(EEEI)} = 654,08
DOWNSTRESM EEEVATION{FEET) = 653. 00
ELEVATION OIEFERENCE(FEET) = 1.68
SUBAREA CVERLAND TIME OF FEOW{MIN.) = 7.885
WARNING: INITIAL SUBAREA ELOW PATH LENGIH IS5 GHEATER THAN
THE MAXIMERM OVERLAND ELOW LENGTH = 66.67
{Reference: table 3-1B of Hydrology Manual)
IHE MAXIMERM OVEREAMO ELOW LENGIH IS USEQ IN Ic CALCULATION!
18@ YEAR RAINFALL INIENSIIV{IMCH/HOUR) = &,92B
SUBAREA RUMOEE{LFSY = .46
TOTAL AREA(ACRES) = 8.11 TOTAL RUMDEF{CESY = 8.46

AAALAI AR AL AL R AR A AL A AR R R R FEF R FF RS ATEFENANAE T BT RCR O AR AR h 2 hh bkt

FEOW PROCESS FROM NODE 266,20 TO NODE 258.2@ I5 COOE = 62

x> COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAC<<<<

»>»>»(STREET IABLE SECTION &t I USED}€¢<<c

UPSTREM ELEVATION(FEET) = 653.82 OCOWNSIREAM ELEVATION(FEEI) = 65¢.86¢
STREET EENGIM(FEET) =  246.88 CURB HEIGHT(INCHES) = 6.0

SIREET HALEWTOTH(FEETY = 30.08

DISTANCE FROM CROWN I0 CROSSEALE GRAOEBREAK(EEEI} = 28.3@
INSIOE STREET CROSSFALL {OECIMALY = B.818

OUTSIDE SIREET CRDSSFALL{DECIMALY = @.81B

SPECIETIED NUMBER OE HALFSIREEIS CARRYING RUNOFE = 1

SIREET PARKWAY CROSSFALL(DECIMALY = 8,626

Manning's ERICTION EACTOR For Streetflow Section{curb-to-curb) =  §.08150
Manning s ERICTION FACTOR For Back-of-Walk Elow Section =  ©.8280
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FUTRAVEL TIME COMPUTEQ USING ESTIMATED FLOW(CFS) = 3.21
SIREETFLOW MOCEL RESULIS USING ESIIMATEQ £L0W:
SIREET FLOW QESTH(FEET) = @.36
HALESTREET 51000 WIOTH(FEET) =  18.90
AVERAGE FLOW VELOCITY(FEET/SEC.} =  2.56
PRODUCT QF SEPTHARVELOCITY(FT*FI/SEC.) =  8.91
STREET FLOW TRAVEL TIMECMIN.Y = E.56 Ic(MIN.) =  B.&6
188 VEAR RADNFALL IMTEMSITY({INCH/HOUR) = 6.182

RESIDENIIAL (14.5 OUJAC OR LESS) RUNOFF COEFFICIERI = . 0280
SOIE CEASSIFICATION IS "C”
%.0.5. CURVE HUMBER (AMC IXY = BG

AREA-AVERAGE RUMOFF COEFFICIENT = B.528

SUBARER AREA{ACRES) = 1.58 SUBAREA RUNQFF (CFSY = 5.49

TOTAL AREA{ACRES) = 1.6 PEAK FLOW RATE(CFS) = 5.89
END OF SuBAREA STREET FLOW HYDRAULICS:

QEPIM{FEET) = £,42 HALFSTREEI FLOOD WIDTH{FEET) = 14.26

FEOW VELOCIIY{FEET/SEC.Y = 2,93 OepTH*WELOCITY(FT*FT/SEC.) = 1.22
LONGESI FEOQWPAIH FROH NOQE 262.2@ IO NODE 258.20 = 336.88 FEEL.

PR I P R e T e L R i a2 TR AT T T I T e L LT
FLOW PROCESS FROM NODE 258.28 TO NOOE 258.20 IS COOE = 31

523 »COMPUTE PIPE-FLOW IRAVEE TIME THRU SUBAREA<<<<<
pr23»USING COMPUTER-E5TIMATED PIPESIZE (NOW-PRESSURE FLOW)<e<ee

ELEVATION DATA: UPSTREAM{FEET) =  646.86 DOWNSTREAM{FEET) =  644.80
FLOW LENGTH{FEETY = 215,80  MANMING'S N = @,813

ESTIMATED PIPE DIAMETER{INCH) INCREASEQ TO 13.004

DEPTH OF FLOW In 18.@ INCH PIPE IS 18.2 INCHES

PIPE-F1OW VELOCIIV{FEET/SEC.Y = 5.72

ESTIMATED PIPE QIAMETER{INCHY = 18.98 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.89

PIPE TRAVEL IIME{MIN.} = ©.63  Tc(MIN.) =  9.28

LONGEST FLOWPATH FROM NOOE 262,28 T¢ NODE 256.28 = S45.88 FEEL.

EE e e R R S A R L L e L S L R L R S L L T

FLOW PROCESS FROM NODE 258.20 IO NOBE 256.20 I5 CQ0E = 1
2332 >DESIGNATE INDEPENOENT SIREAM FOR CONFLUENCE< e
»>»>»AN0 COMPUTE VARTOUS CONFLUENCED SIREAM WALUES<< <<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE vaLUES USED FOR IMQOEPENDENT STREAM 2 ARE:

TIME OF COMCENIRATTOM{MIN.) =  9.28

RAINFALL INTENSIIY[INCH/HR) =  §.83

TOTAL STREAM AREA(ACRES) = 1.51

PEAK FLOW RALE(CFS) AT CONFLUENCE = .59

¥ CONFLUENCE OATA %

STREAM RUNOEFR H IWIEKSTTY AREA

NUMBER {CES) (MIN.)  (INCH/HOUR)  (ACRE)
1 114.38  10.56 5.288 47 .64
2 5.89 a.28 5.833 1.61

RAINFALL INTENMSIIY AMD ITME OF CONCEMIRATION RATIOQ

COMFLUENCE FORMULA USEDR FOR 2 STREAMS.

*5 PEAK FLOW RATE TABEE #%

SIREAM RUMOFF Te THIENSITY
HUMBER (CES)  (MIN.}  (INCH/HOUR)
1 111.55 9.28 5.833
2 119.82 l1@.58 S, 388
COMPUTED CONFLUENCE ESTIMATES ARE AS FQOLLOWS:
PEAY FLOW RATE{CFS) = 119,82 TC(MIN.Y = 18,50
TOLAL AREALACRESY = 45,2
LOMGEST FLOWPATH FROM NODE 21g.889 IQ NODE 186,28 = 2342.08 FEEIL.

T T T R R D P P R P F R R T T R R P R e g

FEOW PROCESS FROM NOGE 256.208 TO NOOE 242.28 I5 CODE = 23

>>e>>C0MPUTE PIPE-FLOW TRAVEE TIME THRU SUBAREA<<<<<
»»»yUSING COMPUTER-ESITIMATEG PIPESIZE (NON-PRESSURE FLOW)<<<<e

: 628.20
FLOW LENGIH(FEETY =  235.98  MONNING'S M = ©.813
DEPTH OF FLOW IN  33.8 INCH PIPE IS 24.8 INCHES
PIPE-FLOW VELQCIIY(FEEL/S5EC.) = 24,99
ESIIMATEQ PIPE DIAMEIER{INCHY = 33.@8 NUMBER OF PIPES = 1
PIPE-FLOW(CESY = 1:9.82
PIPE TRAVEL IIME(MIN.) = ©.15 Tc{MIN,) = 12,66
LONGEST FLOWPATH FROM HOOE 216.608 TO NODE 242,28 = 4557 .08 FEET.

FEFLEFFFL A FEFE R FEFF A TR AR KRR R R E RS A ALk S kAN N I X Sk okt Sk kA XA DA TR DR R bR KK

FLOW PROCESS FROM NODE 256.20 TO NOOE 242,28 15 CODE = 1

TOTAL HUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF COMCEMIRATIONCMIN.Y =  18.66
RAINFALE INTEMSITY{IMCH/HR) = 5.34
IOIAL SIREAM AREA(ACRES) = 49,25

PEAK FLOW RATE{CFS) AL COMFLUENCE = 119,82

L R R R L T R L AL L L L 13

FLllk PROCESS FROM NOGE 248,28 IO NODE 2456.28 IS COPE = 21

RESIDENTIAEL (4.5 DU/AC OR LESS) RUMOFF COEFFICIEND =
SOIL CLASSIFICATION IS "C°
S.C.5, CURVE NUMBER (AMC 1%y = 84

LGReR

INITIAL SUBAREA FLOW-EENGTH(FEET) =  100.0¢
UPSIREAM ELEVATION(FEET) =  £54.00
BOWNSTREAM ELEVAIION(FEEI) = 653,88
ELEVATTON RIFFERENCE (FEEL) = 1,09
SUBAREA OVERLAND TIME OF FLOM(MIN,) =  7.2%6

WARNING: INITIAL SUBAREA FEOW PAIH LENGIH I5 GREATIER THAN
THE MAKEMUM OVERLANG FEOW LENGIH = 65.089
{feference: Table 3-18 of Hydrology Manual)
THE MAXEMUM OWERLAMD FLOW LENGIH IS USED IN To CALCUEATIONE
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1Bg YEAR RAINFALL INTENSITYL{INCH/HDWR) = 6.838
SUBARES RUNOFE{CFS) = 8.41

TOTAL AREA(ACRES) = 8.16  TOTAL RUNOFE(CES) = 8,41

e P R L e e L e P T PR e ]

FLOW PRDOCESS ERDM NDRE 246,28 70 NDDE 244.2a IS CDDE = 62
Frs2»COMPUTE STREET FLOW TRAWEL TIME THRU SUBAREA<C<(

>» 23> (STREET TABLE SECTIDN & 1 USED)<<<<<
UPSTREAM ELEWATLIOM(FEET) = ©5653.80 DDWNSTREAM ELEVATIDW{FELT) = 6&632.88
STREET LENGTH(EEEY) = 558.88 CURB HEIGHT(INCHES) = 6.8

STREET HALFWIDTH(EEET) = 2p.48

DISTANCE ERDAM CRDWM TD CRDSSFALL GRADEBREAK(EEET) = 28.8¢
INSIDE STREET CROSSFALL(DECIMAL) = 9,918
CUTSIDE STREET CROSSFALL(DECIMAL) = #.818

SPECIETED NUMBER DE HALFSTREETS CARRYING RUNDFE = 1

STREET PARKWAY CROSSFALL{DECIMAL} = @.@28

Manning's FRICTIDN FACTDR for Streetflow Section{curb-to-curb) =
Manning's FRICTIDN EACTDR for Back-of-Walk Flow Section =  8.8288

8. /158

~FTRAVEL TLME COMPUTED USING ESTIMATED FLDW(CES) = 7.90

STREETFLOM MODEL RESULTS USING ESTIMATED FiDM:

STREET ELDW DEPTH(FEET) = £.3@

HALESTREET FAf0D WIDTH{FEET) = 7,97

AVERAGE FLDNW VELDCATY(FEET/SEC.) =  3.81

PRODUCT DF DEPTHRVELDCITY(FTHFT/SEC.) =  1.18
STREET FLDW TRAVEL TIME(MIN.) = 2.4F Tc(MIN.) =  9.66

108 YEAR RAINEALL INTENSITY(INCH/HDUR) = 5.68%
RESIDENTIAL {14.5 DU/AC DR LESS) RUMDEF COEEFICIENT = 6000
SOIL CLASSIELCATIDN IS "C”
$.0.5, CURVE NUMBER (AMC TI) = 86
AREA-AVERAGE RUNOFF CREFEICIENT = 8.668
SUBAREA ARFA(ACRES) =  1.45 SUBAREA RUMDEF(CFS) =  4.8%
TDTAL AREA(ACRES) = 1.6 PEAK FLDW RATE(CES) = 5.29

END DF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(EEET) = @,35 HALFSTREET ELODD WIDTH(FEET) = 18.74

FLDW VELDCITY(FEET/SEC.) = 4.32  DEPTHYWELDCITY(ET®ET/SEC.) = 1,53
LOMGEST FLOWPATH EROM NDDE 248,28 TO NDDE 244,28 = 65B.88 FEET,

P L LR T R L L R e T e e N E R SR S s TR T 2 2T 22 T
FLDW PROCESS FRDM WODE 244,28 TD NDDE 242.2¢ Is DL = 31
33333 COMPUTE PIPE-ELDW TRAVEL TIME THRU SUBAREA<<{<(
»>3>3>USING COMPUTER-ESTIMATED PIPESIZE (NDN-PRESSURE ELDW)cc<cq

ELEVATIDN DATA: UPSTREAM{FEST) = 629,08 DDWNSTREAM(FEET)
FLOW LENGTH{EEET) = IB. 88 MAMNING'S N = &.813
ESTIMATED PIPE DIAMETER{IMCH) IWNCREASED TD IB.G08

DEPTH OFE FLOW IK 12,8 INCH PIPE I5 6.8 INCHES

PIPE-FLDW VELDCITY{FEET/SEC.) = 1@.33

ESTIMATED PIPE DIAMETER{INCH) = 18.88 NUMBER OF PIPES = 1
PIPE-FLDW(CES) = 5.29
PIPE TRAVEL TIME(MIN.) = B.4@3 Te{MIN. ) = 9.69
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{DNGEST FLOWPATH ERGM NDDE 248,28 TO NODE 242.24 = G7G.88 FEET.

EEE P LS RS EL AR EE RS AR L PR R R L R P P TR T FE Y YN PN Y

ELDW PRDCESS ERDM MDDE 244.2a TD WDDE 7.8 Is CODE =}

>»>>rDESIGNATE INDEPENDENT STREAM FDR COMFLUENCE<<<CC

FEEGREARTOES o sEsREEwmRTsESSa

TOTAL MUMBER DF STREAMS = 2
CONFLUENCE VALUES USED EDR INDEPENDENT STREAM 2 ARE:

TIME OF COMCENTRATIDN(MIN.) = %.69
RATHFALL INTEMSITY{INCH/HR) = 5,87

TDTAL STREAM AREA(ACRES) = 1.55

PEAY ELDW RATE{CFS) AT CDNELUENCE = 5.20

T g LI T R T P R A P g T TT

ELDYW PRDCESS EROM NGDE 254.28 TD NDDE I3, 33 IS CODE = 31

>>2>>RATIONAL METHOD INITIAL SUSAREA ANALYSIS<<<<<

RESIDENTEAL {14.5 DUSAC DR LESS) RUNDFF CDEFFICIENT = .6BBO
SOIL CLASSIFICATION Is "C"
S.C.5. CURVE NUMBER {AMC II) = 86
INITIAL SHBAREA FLOW-LENGTH{FEET) = £85.82
UPSTREAN ELEVATIDN(EEET) = 654.88
DOWNSTREAM ELEVATION(FEET) = 653,68
ELEVATIDN DIFEERENCE(EEET) = 1.86
SUBAREA OVERLAND TIME DF ELOMW(MIM.) = 7.812
NARNING: INITIAL SUSAREA F1DN PATH LENGTH IS GREATER THAN
THE MAXIMUM GVERLAND FLDW LENGTH = 67.65
(Reference: Table 3-18 of Hydrology Manuzl)
THE MaXIMUM OVERLAKD FLDW LENGTH IS USED IN Te CALCULATION?
188 YEAR RAINFALL INTENSITY{INCH/HOUR) = 6,951
SUBAREA RUNQEF(CLFS) = @.42
TOTAL AREA(ACRES) = @.18  TOTAL RUNDEF(CES) = 8,42

EE S EA SRR T ES + RS EE RS XN S E R e R R TR TS FY ST F RN Y FEY]
FLOW PRRCESS ERGM NODE 252,280 TO WHODE 25@.28 IS CDDE = &2
555> COMPUTE STREET £1OW TRAVEL TIME THRU SUBAREA<<<<<
»>»>» {STREET TABLE SECTIDN # 1 USED)«<<t<q

B e ] == Tma

LPSTREAM ELEVATIDM{EEFT) = &653.88 ODWNSTREAM ELEVATIDN{FEFT) = &31.8&
STREET LEWGTH{EEET) = 398.88 C(URB HEIGHT(INCHES) = 6.@
STREET HALFWIDTH{EEET) = 33.88

RISTANCE FROM CRRWW TP CROSSEALL GRADEEREAK(FEET) = 2B.88
INSIDE STREET CROSSEALL{DECIMALY = B.@1E
DUTSIDE STREET CRDSSEALL{DECIMALY) = @, 81%

SPECIFIED WNUMBER Df HALFSTREEYS CARRYING RUNDEE = 1

STREET PARXKWAY CRUSSEALL({OECIMAL)Y) = B8.828

Martning's FRICTIDN EACTDR for Streetflow Section{curb-to-curb) =
Manping 's ERICTION EACTOR for Sack-of-Walk Flow Sectiom =  £.82B@

B.8158

**TRAVEL TIME COMPUTED GSING ESTIMATED ELDW(CFS) = 3.88
STREETFLOW MDDEL RESULTS USING ESTIMATED FLOW:
STREET ELDW DEPTH(EEET) = ©.31
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HALFSIREET FLOCO WIDTH(EEET) =  8.34
AVERAGE FLOW VELOCTTY(EEET/SEC.) =  4.66
PRODUCT OF DEPTHEVELOCITY(ET*ET/SEC.) =  1.45
STREET FLOW TRAVEL TTME(MIN.} = 1.39 Tc(MTM.}) =  8.41

168 YEAR RAINFALL INTENSITY{INCH/HOUR) = 6.219
RESTDENTTAL {14.5 GUFAC OR LESS) RUNOFF COEEFICIENY = .5000
SOIL CLASSIETCATION TS "™
5.C.5. CURVE MUMBCR (AMC II) = B6
AREA-BVERAGE RUNOEF COEEETCIENT = 8,500
SUBAREA AREA(ACRES) =  1.81 SUBAREA RUNDEE(CES) = 6.7S
TOTAL AREA{ACRES) = 1.9 PEAK FLOW RATE{CFS) = 7.13

EMD OF SUBAREA STREET ELOW HYDRAULTCS:

DEPTH{FEET) = ©.37  HALFSTREET FLOOD WIDTH{EFET) = 11.37

FLOW VELOCETY{EEET/ZEC.) = 5,23  CEPTHSVELOCTTY{ET*ET/SEC.} =  1.43
LONGEST FLOWPATH EROM RODE 254,28 TO HOOE 258.28 = 475,80 EEET.

T g L T g g T L g
FLOW PROCESS EROM NODE 158.28 TO NODE 242.20 TS CODE = 31
»x3 > 0MPUTE PTPE-ELOW IRAVEE TIME THRU SUBAREAL< <<
>33 53USING COMPUTER-ESTTHMATED PTPESIZE (NOW-PRESSURE FLOW}<<<<e

ELEVATTON BATA: URSTREAM(EEET} = 6€2%.08 DOWNSTREAM{EEET} = 523.08
ELOW LEMGTH{EEET} = 5.8 MANNING'S N = £.013

ESTIMATEQD PIPE OTAMETER{ THCH} TNCREASED TO 12,084

DEFTH OF FLOW TH 18,8 THCH PIPE TS 4.9 TMCHES

PTPE-ELOW VELOCTIY{FEET/SEC.} = 1E.47

ESTTMATED PTPE DTAMETER{THNCHY = 18.88  NUMBER OF PIPES = 1
PTPE-FLOW{LES) = 7.13
PIPE TRAVEL TYRE{MIN.) = B.08  Tc{MTN.} =  B5.41

LOMGEST ELOWPATH FROM NODE 254.20 TO NOOE 24Z.30 = 439.89 EEET.

R RN TR R R R A IR A bR YR AN R RN R AR FE LR E R R A FR AR AF R I XA T I PR AR R EP AR ERERFF

FLOW PROCESS EROM MOOE 258.28 TO NODE 242.28 75 CO0E = 1
»222»0ESIGNATE THDEPGNDENT STREAM EOR CONELUENCE<<<<<
2prapAND COMPUTE WARTOUS CONELUENCED STREAM WALLES<cq

TOTAL NUMBER 0E STREAMS = 3
CONELUENCE WallES USEQ FOR TNOEPENOENT STREAM 3 ARE:

TTME OF CONCENTRATION{MTN.} = #.41

RAINEALL TNTENSTTY{TNCH/HR} = 5.22

TOTAL STREAM AREA{ACRES} = 1.8%

PEAK FLOW RATE{CES) AT COMELHENCE = 7.13

¥ CONFLUENCE SATA *9

STREAM RUNGEE TC TNTENSITY AREA

NUMBER (LES} {MIN.)  {INCH/HOUR) {BERED
3 115.82 1a.66 5,337 48,25
2 5.25 9.69 S.673 1.5%
3 7.13 B.41 6.217 1.91

RAINEALL TNTEMSTEY ANCG TIME OF CONCENTRATION RATTO
CONELLEMCE EORMULA USED FOR 3 STREAMS.

% PEAK FLOHF RATE TABLE ==

P0E5EngdReportsiDiainagetHydto

SanepitoRE

STREMA RUNCFF Te INTENSTTY

NUMBER (CES)  {MIN.}  {TNCH/HBUR)
% 114.58 2.41 6.217
y, 124.52 .69 5.673
3 138.91  18.66 5.137
COMPUTED CONELUENCE ESTTMATES ARE AS EOLLOWS:
PEAK FLOW RATE{CFS) = 136.9%  Tc{MIN.) =  10.66
TOIAL AREA{ACRES) = sz.7
LONGEST FLOMPATH FROM NOOE  2156.48 TG MOOE  242.28 = 2557.08 EEET,

EERARE AR LR E A R R EE S F TR h b r R S F R R EFHEFFFEIH FFFAXFFATEAN AT R LA R s ke kg

EiOW PROCESS FROM NODE 242,28 TO NODE 234.28 IS COOE = 3]
»ry>yCOMPULE PTPE-ELOW TRAVEL TIME THRU SUBAREAC<cL
» 52y 3ISING COMPUTER-ESTTMATED PIPESTZE (HON-PRESSURE ELOW)<<<<¢

FLEVATTON OATA: UPSTREAM{EEET) = 5IB.80 OOWNSTREAM{FEET) = 625,00
FLOW LENGTH{FEET} = 68.88  MANNING'S N = @.913

DEPTH OF FLOW I 36.Q IMCH PIPE 15 27.3 INCHES

BPTRE-ELOW WELOCTIYEEET/SEL.} = 22,72

ESTTMATEO DTPE OTAMETER{TNCH) = 36,08  NUMBER OF PTPES = 1
PIPE-ELOW(CES) = 130.93

PTPE TRAVEL TIME(MIN.} = @.84 Tc(MTN.} = 18.78

LONGEST FLOWPAIH FROM NODE  216.68 TO NOGE  214.20 = 2637.80 FEEI.

L R e P T P P T e P e P P T F TS T 2T ]
ELOW PROCESS FROM NOOE 252.20 TO NODHE 214.28 IS COOE = 1

TOTAL WUMBER OF STREAMS = 2
CONFLLENCE VALUES USED EOQR INOEPENOEMI STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.Y =  18.74
RATHEALE THNTEMSTTY{THCH/HRY =  S5.32

TOTAL STREAM AREA{ACRES) = L2.71

PEAK FLOW RATE{LES} AT CONELUENCE = 136.91

E L R PR P T L P L PR P T T T LR P TR S YR R Sy E )

FLOW PROCESS FROM NODE 248,26 TO WODE 138.28 T5 CODE = 21

RESTOENTIAL {14.5 OU/Al OR LESLY RUNOEE COEEETCTENT = 6088

SOEL CEASSTETCAITON TS “C°

S.C. 5. CURVE MUMBER {AMC II) = 86

IMETIAL SUBARES FLOW-LENGTH(EEET) = 98 .60

UPSTREAM ELEVATTON{EEET) = 634,88

DOWNSTREAM ELEVATTOM{EEET} = 5331.88

FLEVATTON OIFEERENCE{FEET} = 1.8

SUBAREA OVERELANG TTME OF FLOW{MIN,} = iy

WARNING: INITEAL SUBAREA FLOW PATH LENGTH TS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = £5.31
{fieference: Teble 3-18 of Hydrology Manual)
THE MAXIMUM OVERLAME ELOW LENGTH IS tSgDR IN Tc CALTHLATION]

188 YEAR RATNFALL INTENSITY{IMCH/HOURY = 5,857
SUBAREA RUMOFE{LES) = g.4L
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IOTAL AREA{ACRES) = 8.18  TOTAL RUNOFE{CFS) = 8.41

FRERER R YRR R ek R SR R R r R R T F R A A CF FF AT R A F R F A IR T TR RFF IR LN R LA R AR R

FLO& PROCESS FROM NOOR 238.28 I0 NORE 236.26 15 CODE = 62
e3> 2COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>»33>> (STREEI TABLE SECTION # I USED)<<q<¢

UPSTREAM ELEVATIDN{FFEI) = 633.00 ODOWNSIREAM ELEVAITON(FERI) =
STREET LEMGIH(FEEI] = 518.68 CURB HEIGHT(INCHMES) = 6.8
SEREET HALFWIOTH{FEET) = 3&.6@

63a.a¢

OTSTANCE FROM CROWN IO CROSSFALL GRADEBREAK(FEET) = 28.48
INSIDE STREET CROSSFALL{DECIMAL) = £.418

OUISTIDE STREET CROSSFALE(DECIMALY = @.@1B

SPECIFIED NUMBER OF HALFSIREEIS CARRYING RUNDFE = 1

STREET PAREWAY CROSSFALL(DECTIMALY = @.828

Manning‘s FRICTION FACTDR #or Streetflow Section(curb-to-curb) =
Manning's FRICIION EACIOR for Back-of-Walk Flow Section =  2.82890

9.@15e

*RTRAVEL TIWE COMPUTED USING ESTTMATED FLOW(CES) =
SIREETELOW MODEL RESULIS USING BSITMATEO FLOW:
SIREET FLOW DEPIM({FEEL} = @.36
HAFESTREET FELODO WIOTH{FEET) = 1é.82
AVERAGE TLOW VELOCITY(FEEI/SEC.} =  2.25
PROOUCT OF OEPTHRVELDCITIY{FT¥EL/SEC.Y =

STREET FLOW TRAWEE IIME(MIN.) = 2.29 TC(MIN.} =

186 YEAR RAINFALL INTENSITY{INCH/HOUR) = 5.743

RESINENRTIAL (14.5 OWAAC OR LESS) RUNDFE COEFEICTENT =

SOTL CLASSIFTCATION IS “C™

5.C.5. CURVE NUMBER (AMC IT) = %6

AREA-AVERAGE RUNOEF COEFFICIENT =

SUBAREA AREA[ACRES) = 1.38

IOTAL ARSA{ACRES) = 1.5

2.88

@, e
9.51

T
@, 6aa

SUBAREA RUMCEF(CFSy =
PEAK FLOW RATE(CFS) =

&.78
.18

EM0 F SUBAREA STIREEI ELOW HYDRALHEICS:

DEPIH{FEETY = ©.42  HALESTREEI ELOOO WIOTM(FEEI} = 14.18

FEOW VELOCITY{FEET/SEC.Y = 2.56  DEPTH*VELOCIIY(FI*ET/SEC.) = 1.87
LONGEST FEOWPATH FROM NODE 24928 TO wiDE 236.24 = 4QE.8d FEEI.

#tskrrrrreshbsberdrdapbiarraptdrdar kb dn ke hind e kb ri kb rkRakrr s bbi bk ekt

FEOW PROCESS FROM NODE 236,28 TO NODE 253@.28 IS CODE = 31

ELEVATION DATA: UPSIREAM(EEEI) =

624, 83

527.88 OOWNSIREAM{FEEI) =
ELOW LEMGIH{EEEI) = 28.88 MANNING'S N = £.813
ESTIMATED PIPE OTAMETER{IMCH} INCREASED IO 18.860
OEPIH OE FLOW IN 18.@ INCH PIPE IS5 5.9 INMCHES
PIFE-ELOW VELOCTTY{FEET/SEC.) = 1@.22
ESTIMATED PIPE DIAMETER{INCH} = 13.¢a NUMBER OF PIPES = 1
PIPE-FLOW(LFS) = 5.18
FIPE IRAWEL TIME(MIN.)} = @.@3 To(MIN.) = 9.%54
LONGEST FLOWPATH RO NOOE 248.28 TO NODE 238.28 = 428.8@ FEEI.

R R R L P L N L R E TR T T Ry

FLOW PROCESS EROM #MOOE 233.28 TG NODE 214,28 15 COOE = 31

>3 >C0MPUTE PIPE-FLOW TRAVEE TIME THRU SUBAREA<<<<<
»5»35USING COMPUTER-ESTIMATEQ PIPESIZE {NON-PRESSURE FLOW)¢<<<<

625,88

FLOW LENGTH(FEET) =
§SIIMATED PIPE OLAMETER(INCH) INCREASEO 70 18.06@

168.88  MANNTNG'S ® - ©.813

DEPIH OF FLOW IN 18.@ INCH PIPE IS 9.1 INCMES

PIPE-FLOW VELOCITY(FEET/SEC.) =  S.67

ESIIMATED PIPE OIAMETER(INCH) = 18.8@  NUMBER OF PIPES = 1
PIPE-FLON(CFS) = 5.19

PIPE TRAVEL TIME(MIN.) = .29  Ic(MIN.) =  9.84

LONGEST ELOWPATH FROM NOOE  248.2@ I0 NODE  214.28 = $28.80 FEET.

e R R F e Lt E LR e e Ty Y LY

ELOW PROCESS FROM NOOE 236.26¢ TG NOOE 214.28 IS CODE = 1

»»2>»0ESTGNATE IMOEPEMDENT STREAM FOR CONFEUENCE<<<<<
*xx>PAND COMPUTE WARIOUS CONFEUENTED STREAM WALLES c<<<<

|
|
Il
1
[t}

TOTAL WUMBER OF SIREAM: = 2
COMELUENCE WALUES USED FOR INOLFENDENI SIRCAM 2 ARE:

TIHE OF COMCENIRATION{MIN.) = .84
BALNFALL INTEMSIIV(INCH/HR) =  5.82
TOTAL STREAM AREA{ACRES) = 1.4

PEAK ELOW RAIE(CFSJ AT CONELLUENCE = 5.4

** CONFLUENCE QATA *¥¢

STREAM RUNDFE Ic INIENSIIY AREA

NUMAER (CES) (MIN.Y  (INCH/HOUR)  (ACRE)
1 128,91 148.78 5.323 52.71
2 5.1@ 9.84 5.01% L.48

RATNEALE TNTEMSITY AND IIME OFE CONCENIRAIION RATIO
COMFLUENCE EORMULA LESED EQR 2 STREAMS.

% PEAK FLOW RATE TARLE *¥

STREAM RUNDFE e INIENSTTY
NUMBER {CES) ERIN.)  {INCH/HOUR)
1 126.11 9.84 5.5619
2 135.74  1a.7@ 5.323

COMPUTED (OMELUEMCE ESTIMATES ARE A5 FOLEDWS:

PEAK FLOW RATE(CFS) = 135.74  Ic{MIN.} = 18.78
IOTAL AREA{ACRES) = 5.2
LOMGEST FLOWPATH EROM MODE 218,66 IO NOOE 214,28 =  2617.80 FEET.

ELES S LA PR AN S R SRR L L S L LR R S S E A I R T A Y

FLOW PROCESS FR{OM NODE 238.34 T0 NOOE 214.28 IS COOL = 18

»>>0>MATN-STREAM MEMODRY COPIED ONMID MEMORY BANK # 2 <<<<<

EE RS AR AR LR R SRR R L R R L R S e R RS T E R E LR T S I R F

FLOW PROCESS FROM NODE 234.2a ID NOOE 234,28 IS5 COOE = 13
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»>»» 22l FAR THE MATH-STREAM MEMORY<((<<<

FEEEREEE R AR R R A R AP R AP RS AR R TR TR IR I T AR EA SRR AT RS

FLOW PROCESS FROM WOOE 229.28 TO MOGE 227.38 I5 ODF = 31

HATURAL DESERT LANGSCAPIMG RUNOEF COEFFICIENT = 3880
SOIE CLASSIFECATION IS "C"
$.C.S., CURVE NUMBER {AMC II} = 85

INITEAL SUBAREA FLOW-LENGTH{FEET) = 180.80
UPSTREAM FLEVATION(FEET)} =  788.00
OOWNSTREAM ELEVATION{FEET) =  &b4.09
ELEVATION OIFEFRENCE{EEET) = 14.08

SUBAREA OVERLANO TIME OF FLOW(MIN.)} =  6.684

WARMING: THE MARIMUM OVERLAMO FLOW SLOPE, 16.%, IS5 USFD IM To CALCULATIONS
168 YEAR RAINFALL INTENSITY{INCH/HOUR} = 7.218

SHUBAREA RUNOFF {CES) = a.1%

TOTAL AREA{ACRES} = B.0%  TOTAL RUNDEF(CES) = 8.1%

ddrErktfdhrrs b b rdrdab b b bbb ridrd nnkmedkkekd kmtkk bk wkkb Rk kxk kR bk dbwak
FLOW PROCESS FROM NOOE 227,28 TO NOOE 225,28 Is €00 = 51
>2>>»C0MPUTE TRAPEZOIOAL CHAMMEL FEOW<<<<<
333> TRAVELTIMNE THRU SUBAREA (EXISTING FEEMENT ool

ELEVATION OATA: UPSTREAM{FEET} = 644,86 DOWNSTREAM{ FFET) = 673,08
CHANMEE {EMGTH THRE SUBAREA{EEET} =  1B8.88 CHAMNEL SLOPE = @.1167
CHANNEL BASE{FEET} = 1@.89 "Z" FACTOR =  5$.608

MANNING'S FACTOR = 8.83S  MAXIMUM OEPTH{FEET) = IL.0¢

108 YEAR RAINEALE INTENSITY {INUH/ROUR) = 6.296
NATURAL OESERT LANOSCAPING RUNOEF COEFFICIENT = . 3004
SOTL CEASSIFICATION IS "C°
5.£.5. CURVE NUMBER {AMC IX} = &5

TRAVEL TIME COMPUTEC USING ESTIMATEQ FLOW{CFS) = 9.96

TRAVEL TIMF THRU SUSAREA BASFD ON VELOCITY{FEET/SEC.} = 1.92

LVERAGE FLOW OEFTH{FFET) = ©.85  TRAVEL TIME{MIN.} = 1.56

Te{MIn.} =  8.28

SUBAREA AREA{ACRFS) = @.80 SUBAREA RUNOFF{CFS} =  1.51
AREA-AVERAGE RUNOFE COEFFICIENT = 8,388

TOTAL AREA{ACRES) = 8.9 PEAK FLOW RATE{CES) = 1.68

EMfy OF SUBAREA CHANKEE EEOW HYDRAULICS:
OEPTH{FFET} = .47 FLOW VELOCITY{FEET/SEC.} = 2.47
LONGEST FRLOWPATH FROM NCBE 229,28 TO NOOE 225.2¢ = 234,88 EEE&T,

AR AT TR TR E AR AR AR R AR R AR R SRR AR AL R R R A N R R AR R AR WA

FEOW PROCFSS FROM MOBE 225,28 TO NCDE 224,28 IS CODE = 31
»»rr»COMPUTE PIPE-FLOW TRAVEE TIME THRE SUBARFA¢<<<«

»3»3>>USING COMPUTER-ESTIMATED PIPESIZE (MOW-PRESSURF FLOW)<C(<t
FEFVATION OATA: UPSTREAM{EEET} =  673.88 OO0WNSTRFAM{FFFT)} =  G257.0¢
FEOW LENGTH{FFFT} = 245,88 MANNING'S N = ©.0813

ESTIMATED PIPE OIAMETER{INCHY IMCREASED TO 13.888

OEPTH OF FLOW TW 18.8 INCH PIPE IS 2.5 INCHES
PIPE-FLOW WELOCITY{EEET/SEC.) = 1l.52

FSTIMATEG PIPF OTAMETER{INCH) = 18.88  NUMBER OF PIPES = 1
PIPE-FLOW(LFS) = 1.68
PIFF TRAVEL TIMF(MIN.} = 8.35 Tc{MIN.} = 2.6

LOMGEST FLOWPATH FROM NOOE 229,28 TO NDOF 324,28 = 525.a@ FEET.

EEETRTEE G RN A TR R AT SRR AR AR AR R AR A AT A AR A SRR DR AR A E AP RF AL AR
FLOW PROCESS FROM NOOE 225.28 TO NOCE 224,28 I5 {00k = 1

_________________ I LN ===

TOTAL NUMBER OF STRE&MS = 2
COMELUFNCE WALLES USER POR IMDEPFHOENT STREAM 1 ARE:

TIMF OF CONCENTRATION{MIN.} = B.ge
RATRFALE INTENSITY {INCH/HRY = 6.13

TOTAL STREAM AREA{ACRES} = g.83

PEAK FLOW RATE{CFS} AT CONFLULENCE = L.68

EEE R LR L e PRI L PR E P sy T P T Tt e

ELOW PROCFSS FROM NGOE 228.28 TO NODE 226.28 I5 CODE = 23

RESIGENTIAL {1%.9 OU/AC OR LESS) RUMOEF COEFEICIENT = .S5780
S0It CLASSIFICATION IS "C*
S.C.5, CURVE NUMBER (AMC II) = 85
INITIAL SUBARES FLOW-LFNGTH{FEFT} =  58.80
UPSTREAM ELEVATION{FEET)} = 635.08
DOWNSTREAM ELEVATION{FEET) =  634.00
ELEVATION OIFEEREMCE{EEET) = 1.8@
SUBARFA DVFRLAND TIME OF FLOW{MIN.} = 7.343
WARNING: INITIAL SHBARRA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLANO ELoW LENGTH = 65.75
{Reference; Table 3-18 of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USEQD IN Tc CALCHEATION]
188 YEAR RAINFALL INTENSITY{INCH/HOUR} = &.784
SUBAREA RUNGFF{CFS} = 8.7
TOTAL AREA{ACRES) = 8.87  TOTal RGHOFF{CFS) = 8.27

FERFHRTFETEER AT R AF KRR F A AR AR TR R F R LAHE RN RN bR Tk bt kb b TRk Rk R E X RT AT

ELOW PROCESS EROM NODE 226,28 TD NOOE 224.28 I5 COOE = 62

>rey>IOMPUTEF STREET EEOW TRAVFL TIME THRU SUBAREACCCC
*¥2»3{STREET TABLE SECTION # 1 USED}<<dx<

STREET LENSTH{FFFT)} = 11%.68 CURE HEIGHT{INCHES) = 4.8
STRFET HALFRIBTH{EEET} = 38.684

BISTAMCE EROM CROWN TO CROSSEALL GREOFEREAK{FEET} = 18.88
INSIOE STREFT CROSSFALE {DECIMAL) = 0,818

QUTSEDE STREET CROSSFALE{DECIMAL} = 8.818

SPECIFIED MUMEBFR OF MALFSTREET: CARRYING RUNOEF = 1

STREEY PARKWAY CROSSFALE{OECIMAL} = 8.828

Marning‘s ERICTION EACTOR far Streetflow Section{rcurb-to-curb} =  8.8150
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fied 1111112015 8:15:27 Al
Manping s FRICTION FACTOR far Back-of-Welk Flow Section =  8.8280
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.54

STREETFEOW #ODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW OEPTH(FEET) = @.2%

HALESTREET FLOOO WIOTH(FEET} = &.84
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2,52
PROGUCT OF DEPTHARVELOCITY(FT*FT/SEC.} = .72
STREET FLOW TRAWEL TIME(MIN.} = ©.76 To(MIN.} = 5.18

180 YEAR RATNFALE INTENSITY{INCH/HOUR} = &.368
RESIDENTIAL {10.0 DG/AC OR LESS) RUNOFE COEFFICIENT = 5700
S0IL CEASSIFICATION IS "C"

5.0.5. CURVE NOMBER (AMC II} = E5
AREA-AVERAGE RUMOFF COEFFICIENT = B.57@

SUBAREA AREA(ACRES) =  ©.79 SUBAREA RUNOFF(CFS) =  2.54

T0TAL AREA{ACRES) = 8.3 PEAK FLOW RATE{CFS) = 2.79
END OF SUBAREA STREET FLOW HYDRAULICS:

OEPTH(FEET) = B.33  HALFSTREET FLODD WIOTH{FEET} =  9.41

FLOW VELOCITY(FEET/SEC.} = 2.84 OEPTH*VELOCITY{FT*FT/SEC.} = £.94
LONGEST FLOWPATH FROM NOOE 228,28 TO NOOE  224.28 = 195.89 FEET.

FE TN FRFFEFF T FF IR TR bR A ks rasdArirbivrsar st i b rhdbrkikacbdi ki i b a et bk ikt

FLOW PROCESS FROM NODE 226.3@ 70 NObE 24.26 L5 CO0E = 1

22> 2>50ESIGNATE IMOEPENOENT STREAM FOR CONFERENCE<<<<K
»»3>»AN0 COMPUTE VARTOUS CONFLUEMCED STREAM WALDES¢<(<<

TOTAL NUMBER OF STREAME = 2
COMFLUENCE WALUES USEC FOR INOEPENOENT STREAM 2 ARE:

TIME OF CONCEMTRATIOM(MIM.} = B.ID

RAINFALL INTEMSLTY{INCH/HR} = &.37

TOTAL STREAM AREA(ACRES) = B.77

PEAK FLOW RATE{CES) AT CONFLUENCE = 2.79

+% COMELUENCE CATA ®%

STREAM RUNGFF T INTERSITY ARER

NUMBER {CrSy (MIN.}  (INCH/HOUR)  (ACRE}
1 1.68 2.60 6,326 #.89
ri 2.79 2.1e 6, 368 B.77

RATNFALL INTENSITY ANQ TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

¥ PEAX FLOW RATE TABLE **

STREAM RUNOFE e INTENSITY
NUMBER (CFS)  (MIN.)  (INCH/HOUR)
1 438 2.10 6.368
2 4,37 2,60 6.129
COMPUTEQ CONELUBNCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE{CFS) = 4,38 To{MIN.) = B.1.0
TOTAL AREA[{ACRES) = 1.7
LONGEST FEOWPATH FROM MODE 229,28 TGO MO0E 224.20 = S25.0% FEET.

A F AR AR AR T AR AR SR AR RN AR IR RS R E AR ERRE SR RIRARR LR AT PR TS

FEOW PROCESS FROM NODE 224.20 7O NODE 216.2@ IS5 {ODE = 31

AM

20> »COMPUTE PIPE-FLOW TRAVEL TIME THRU SUGBAREA<<<<X
>3»5>USTHE COMPUTER-ESTIMATED PIPESEZE (NON-PRESSURE FLOW) <<¢<x

ELEVATION OATA: UPSTREAM{FEET) = 529.88 OOWNSTREAM(FEET} = 623.d9
FLOW LEWGTH{FEET} = 20.98  MONNING'S M = 9.RL13

: ESTIMATEDG PIPE DIAMETER(INCH) INCREASED 70 13.06@

; OEPTH OF FLOW IN 13.0 INCH PIPE IS 5.4 INCHES

PIPE-FLON VELOCITY(FEET/SEC.) =  9.50
ESTIMATED PIPE DIAMETER(INCH} = 18.99  MUMSER OF PIFES = 1
PIPE-FLOW(CFS) = 4.38

PIPE TRAVEL TIME(MIN.) = @.83  To{MIN.) =  8.34

LONGEST FLOWPATH FROM NODE  229.28 TO MODE  216.2@ = 545.88 FEET.

FEE RS IR R TR R R FFFF R LB FF AR T F AR F I AR AR AT N R R R A RSN F ke kb S kT d o3 £ H

FLOW BROCESS FROM NOGE 224,38 TO NODE 216.28 IS CODE = 1

Y07AL NUMBER OF STREAMS = 2
COWFLUENCE VALUES USED FOR INDEPENOENT STREAM 3 ARE:

TIME OF CONCEMTRATION(MIN.)} = £.14
RAINFALL INTENSITY(INCHIHR) = £.35

TOTAL STREAM AREA(ACRES) = 1.66

PEAK FLOW RATE{CFS} AT CONFLUEHCE = 4,38

R L R L Ry R L R S S L L]

FLOW PROCESS FROM NODE 222.20 7O NODE 229,26 IS CO0E = 21

RESIDENTIAL (18.9 DU/AC OR LESS) RUMOFF CORFFICIENT = .S7B@
SOIL CLASSIFICATION 15 “C*
5.C.5, CURVE MUMBER (aMC II) = 85
INIVIAL SUBARSA FLOW-EENGTH{FEET]) = 28.98
UPSTREAM ELEVATION{FEET) = 636. 08
OCUNSTREAM ELEVATION(FEET) £35.00
ELEVATION DIFFERENCE(EEFT) = 1.88
SUBAREA OVERLAND TIME OF FLOW{MIN.} = 7.343
WARNIMG: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAM
THE MAXTMUM OVEREAND FLOW LENGTH = 68.75
(Reference: Table 3-18 of Hydrolegy Manual)
THE MAXTMUM OVERLAND FLOW LENGTH IS USED IMN Tc CALCULATION!
188 YEAR RAINFALL INTENSITY({INCH/HOUR} = ©.786
SUBAREA RUMOFF{CPES) = a.27
TOTAL AREA[ACRES} = 8.87  TOTAL RUNQFF{CFS) = 8,27

Il

A R L LA S I B L PR R R R LR P L PR F P P LY

FLOW PROCESS FROM NOOE 22%.28 70 NQOE 215.28 IS5 CO0E = &2
»a22 20 WPUTE STREET PEOW TRAVEL TIME THRU SUBAREA<<<<x
»32>>(STREET TABLE SECTION # 1 USED) <<l
; UPSTREAM ELEVATION(FEET} = 635.40 OOWNSTREAM ELEVATION(FEET) = G32.84
B STREET LENGTM{FEEY) =  1S8.89 CURE HEIGHT(INCHES) = 6.8
STREET HALFWIOTH{FEET) = 33,83
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OISIANCE FROM CROWN IO CROSSEAL{ GRADEBREAR{EEET) = 28.8¢
INSIDE SIREET CROSSFALL{DECIMAL} = ©.618
ouTIST0E SIRGET CROSSEMLL{OCCIMALY = &.818

SPECIEIED WNUMBER QFE HALESTREETS CARRVING RUNOEE = 1

SIREEI PARKWAY CROSSFALE(OECIMAL) = &.828

Panaing’s FRICIION EACIOR for Streetflow Sectioafcurd-to-curd) =
Manning's ERICIION FACICR for Back-of-Waik Elow Sectionm = @.5288

8.8158

£+IRAVEL TIME COMPUIFO USING ESIIMATEQ FLOW(CFS) = 2.97
STREETFLOW MOOEL RESULTS USTNG ESTIMATEO ELON:
SIREEI FLOW DEPIH{EEET) = @, 24
HALESIREET ELOOD WIOTH(EEEI} =  4.53
AVERAGE ELOW VELOCITY(FEET/SEC.} = 2.
PRODUCT OF DEPIHRVELOCETY(FI*FI/SEC.) =
SIREET ELOW TRAVEL TIME(MIN.) = @.98 I¢(MIN.) =
188 YEAR RAIMEALL ENIENSIIY(INCH!HOUH) = &£.261
RESIOEMTIAL {16.9 QU/AC Of LESS) RUNOEF COEEFICIENI = .5768
SOTEL CLASSIFICATION IS "C”
5.C.5. CURVE MUMBER (AMC II} = &S
AREA-AVERAGE RUNDEE COEEEICIEMI =
SUBAREA AREA{ACRES) =  ©.39
IOTAL AREA(ACRES} = 8.5

5E
Q.62
g.32

B.578
SUEAREA RUMDEE{CES} = 1,39
PEAK ELOW RATE({CES} = 1.54

END OFE SUBAREA SIREET ELOH HYORALLICS:

OEPTH{FEEI} = &.28  HALESIREEI ELO00 WIOTH{EEET} = 5.78

FLOW VELOCITV(EEEISSEC.} = 2.¥2  OEPIHMWELOCTI¥(EI*FT/SEC.} =  @.77
LOMGEST ELOWPATH FROM NOOE 222.28 70 NOOE 2rg.2¢ = 22¢.89 FEEI.

P L L d L L R R T L L L LI LT PR TR PO P T Y

EL0W PROCESS EROM NOOE 118.2¢ TO NODE 216.28 IS COOE = 31

5333 >COMPUTE PIPE-ELOW IRAVEL IIME IHRU SUBAREA<<{c<
>3 PUSING COMPLITER- ESTIMATED PIPESIZE (MON-PRESSURE FLOW}<<<<<

625.00 OOWNSIREAM(FEEI) =

ELEVATION OATA: UPSIREAM{EEEI) = G20.0B0
FLOW LENGIH{FEEI} = 5.80  MANNING'S N = @.813

FSIIMATEQ PTPE BITAMEILR(INCH} INCKEASED I0 18.008

OEPIH QE FLOM IN  2B.D INOM PIPE IS 2.4 INCHES

PIFE-FLOW VELDCIIY{FEEI/SEC.} = 12.82

ESITMATEQ PIPE OIAMEISR{INCH} = 18.88 NUMBER OFE FIPES = 1
PIPE-ELOW{CES} = 1.64

PIFE TEAVEL IIME{MIN.} = &.81 To{MIM.} = B.33

LONGEST ELOWPAIH FROM HODE 222,28 10 MODE 216.28 = 235.88 EEET.

P L L L I R A L L AR A L E P E T e R e E T e P P ]

FLON PROCESS ERGM NOOE 218.2& I0 NODE 215,28 I5 CoRE = 1
>y Y0ESIGNATE INDEPENDENT SIREAM FOR COMELUENCE<<<<<
3535 AND COMPUIE VARIOUS COMELUERCED SIREAM VALUES (i<

CONFEUERCE VALUES USED EOR IMOEPEWEENT STREAM 2 ARE:

IIME ©F COMCENIRATION{MIN.} = B.32
RATNEAL & IWTEWSIIV(INCH/HRY = 6.28

IOIAL SIREAM AREA(ACRES) = 2.46

PEAK ELOW RAIE{CFS) AT [ONFLUENCE = .64

1 COMFLUENCE DATA **

STREAM HUMAEE Tc INIENSEIY AREA

NUMBER (CFS5} {MIN.G {INCH/HOURY {ACRE}
i 4,38 8,14 6,351 1.66
2 1.64 8,33 6.258 4,45

RAIMEALE INIENSIIY AND IIME OF CONCEMTRATEION RATIO

CONFLUBNCE FORMULA USED EOR 2 SIREAMS.
£+ DEAK FLOW RATE TABLE +*
STREAM RUNOEE Tc INIENSITY
NUMBER (CFS}  {MIN.}  {INCH/HOUR)
1 5.98 5.14 6.351
2 5,95 .33 6.258
COMPUTED COMELUENCE ESTIMATES ARE AS EOLLONS:
PEAX ELOW RATE{CFS) = 5.98  Ic(Mid.) =  B.14
TOTAL AREA(ACRES) = 2.1
LONGEST FLOWPATH FROM NOOE  229.28 TO NODE  216.28 = S45,88 EEET.

EAREE AR AR AR SRR AL ARk AR AR R R HE SRS FFTFAFFFRFFFFATRATENRE R AR AR L4
ELOW PROCESS EROM NOOE 216.3¢ I0 NODE 214.28 IS COOE = 31

e COMPUTE PIPE-ELOW TRAVEL IIME THRU SUBAREAC<<<<
5332 >USING COMPUTER-ESIIMATED PIPESIZE (NON-PRESSURE ELOW}<<d<<

ESESTAnSRTREST et e

625,82

ELEVATTON OATA: UPSTREAM{FEET) = 620 .88 OOHNSTREAM(FEEI} =

ELOW LENGIH{EEET) = 115,68 MANMING'S N = £.813

ESIIMATED PIPE DIAMEIER{INCH} EIMCREASED TO 1B.844

OEPTH OF #L0W IN 1B, & INCH PIPE IS 7.6 INCHES

PIPE-ELOW VELDCIIY(EEEI/SEC.) = B.44

ESIIMATED PIPE DIAMEIER{INCH} = 18.88 NUMBER OF PIFES = kS
PIPE—ELON(CFS) = 5.968

PIPE IRAVEL TIME(MIN.) = ©.23  Ic(MIN.) = B.37

LONGEST ELOWPATH FROM MOOE 229.28 I0 NDDE 214.28 = 660,68 FEET.

FEEREPEEFE AR E IR AR SRR FF R LRI I F I FF F S E TR LT HAFFFOFRA TR LR R R E R TR bbb ek ko &

FLOW PROCESS FROM NOOE 216.20 10 MODE 214.28 15 CODE = 1T

#2323 >CONFLUENCE MEMORY BANK £ 2 WIIH IHE MATM-SIREAM MEMORY<<cqq

rOMATH STREAM COMELUENCE 0ATA +*

STREAM RUNOEE Ic TWIEWSTIIY AREA
MLUMBER {CES) {MIN.} { THCH/HOUR) {ACRE)
1 5,98 B.37 6.238 2.12
EONGEST FLOWPATM FROM NODE 22%.28 TO NOBE 234.28 = 660, @B FEET.
#* MEMORY BAME # 2 COMELUENCE OAIA %
SIREAM RUNDEF Ic INTENSITY AREA
NUMBER (C¥S}  (MIN.} {INCH/HQUR)  (ACRE)
1 135,74 18.79 5.323 54.10
LONGEST ELOWPATYM FROM MODE 216,668 IO RODE 214,28 = 2617V .88 FEEI.

** PEAK ELCW RAIE IABLE #*

SIRE&M RUNOEE Ic INIENSITY
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(MIN.Y  (INCH/HOUR)

HUMBER (CFS)
i 111,11 g.3¥ 6.239
2 i4d, 8S 18.79 $.323

COMPUTED CONFLURNCE ESTIMATES ARE AS FOLLOWS:
PEAK ELOW RAIE(CES) = 146.8%  Ic(MIN.) =
IOTAL AREA(ACRES) = $6.3

i8.78

EEEE T E TR LY R R R e L A R e R P R R R LR E L

EEQW FROCESS ERQM NOEGE 216,28 TO NODE 214.28 IS CODE = 12

»2>»>>CLEAR MEMORY BAMK # 2 {1

Rt ok O R S R RO B I K R R W O B S o R K A K o B K
FL0W PROCESS ERCM NODE 234,28 10 NGDE 288.20 IS CODE = 31
PrrwpCOMPUTE PIFE-FROW TRAVEL TIME THRU SUBAREA<<o<x
333 33USING COMPUTER-ESTIMATED FIPESIZE (NOM-PRESSURE FLOW}<2<¢

035,98 DOWNSIREAM(FEET) =

EEEVATION QATA: UPSTREAM{FEET) = 608.80
EEOW EEMGIH{EEEI} = 248.88 MANNING'S N = 8.813

DEFTH QE ELOW M 35.8 INCH PIPE IS 25.2 INCHES

PIFE-FLOW VELOCTTY(EEET/SEC.) = 26,67

ESTIMALED PIPE DIAMEIER{INCHY = 35.88 MUMEEN OF PIPES = 1
PIPE-ELQW(CES} = 148,85

PIFE TRAVEL TIME(MIN.} = 8.15 TC{MIN.} = 18.85%

EOMGEST FLOWPATH FROM HODE 216.60 TO NODE 200,28 = 235788 FEEL,

B R Ll L L T L LT T B e E T ST R P T

FEQW FROCESS FROM NODE 214.2a I0 NODE 2gd.28 IS CODE = 1

I0OTAL HUMBER OF STREAMS = 2

COMELUENCE VALUES USED FOR IMOEPENMOEMI SIREMNS 1 ARE:

IIME OF CONCENIRAITON(MIN.) =  18.8S
RATHFALL INIENSITY({INCH/HR) = 5.28
I0TAL STREAM ARGA[{ACRES) = 56,31

PEAX ELOW RATE(CES} AT CONFLUENCE = 148.8S

R R TR T I LR R L R Ry L R R PR T Y LY

EEQW PROCESS EROM NOOE 286,20 I0 NODE 264,28 15 CO0E = 21
>x»>»RATIONAL METHMOD INITIAL SUBAREA ANALYSTS<<<<<
STREETS & ROADS (CURBS/SIQRM DRATNS) RUMCFE COEFEICIENT = 8788

SOEL CLASSESICATION IS "C”

5.C.5, CURVE MUMBER (AMC II} = 95

INTITAL SUBAREA ELOW-LENGIM(EEEI) =  1315.88
URSTREAM ELEMMIION(EEEI} = 632, 6F
DOWNSTREAM ELEVAIIOM(EEEI) = 629.58
ELEVAIION DIFEERENCE(EEET) = 2.48
SUBATEA OVEREAND TEME OF ELﬁN(MIN‘) = 2.7687

WARNING: INITIAL SUBAREA EtQW PATH LENGIH IS GREATER THAM
THE MARIMUM OVERLAND EEOW LEMGTH = 71.74
(Reference: Table 3-18 of Hydrology Mamual}

THE MAXIMUM OVERLAMO FLOW LENGTH IS USEO IN Tc CALCULATTON!

184 YEAR RAIMFALL INTENSITY({INCH/ROUR} = §.69%
NOTE: RAINFALE IMTEMSIIY IS BASED ON To = S-MINUTE.
SUSAREA RUNDEE(CES) = i.13
IOTAL AREA(ACRES)Y = .15  TOTAL RUNOFE{CESY = .13

B N e L T L e L T yryen

FLOW PROCESS FROM NGDE 284,28 TO NODE 282,28 IS COOE = 62

»>»>>COMPUTE STREEL FEOW IRAVEL YIME THRYU SUBAREACC(<<
»>>3>>{SIREET TABLE SECTION # 1 USED) <<<e<

EE e R LT

UPSTREAM ELEVATION(FEEI} = 629.58 OOWHNSIREAM ELEVATION(FEEI) = 612.88

STHEET LEMGTH(EEEI} = 288.68 CURB HEIGHT(IMCHES) = 6.8
SIREET HALEWIDIH{EEEI} = 38,08

DISTAMCE EfGlM CROWN TQ CROSSFALE GRADEBREAK(EEET) = 28.8@
IHSIDE STREET CROSSEALE(DECTMALY} = 0,018

OUTSIDE SIREET CROSSEALL(QECIMAL} = @.918

SPECIELIED MUMSER OF HALESIREETS CARRYING RUNDEE = 1

SIREEY PARKWAY CROSSEALE(DECIMAL} = @.€28

Manning's ERICTION FACIOR for Streetflow Section{curb-to-curb) =
Manning's FRICTION FACTOR for Back-of-Walk Elow Sectiom =  @.0288

@.915¢

**IRAVEL TIME CONPUTED USING ESTIMATED FLOW(CES) =
SIREETFLOW MODEL RESULTS USING ESTIMATED ELOW:
STREET FLOW DEPTH(FEET) = 6.26
HALFSTREET FLOOD WIOTH(EEET) =  $,72
AVERAGE ELOW VELOCYIY(EEET/SEC.) =  4.%9
PROGUCT OF DEPTHRVELOCITY(FEHHT/SEC.} =
STREET FLOW TRAVEL TIME(MIM.) = 1.82 Tc(MIN.} ~
188 YEAR RAINEALL INTENSITY(IMCH/HOURY = 8,695
MOTE: RAINEALL THEENSITY IS BASEQ ON TC = S-MINUTE.
SIREEIS & ROADS (CURBS/STORM DRAINS) RUNDFE COEEEICIENI = . 87@@
SOIt CLASSIFICATION IS "C”
S.C.S. CURVE NUMBER (AMC LI} = 98
AREA-AVERAGE MUNOFE COEEFICIENT =
SUBAREA AREA{ACRES) =  @.2%
TOTAL AREA(ACRES) = 8.4

2.23

1.22
3,72

a.578
SUBAREA RUNOEF (CES) =
PEAK ELQW RALE(CES} =

2.19
3,33

END OE SUBAREA STREEL Ei0W HYDRAULICS:

QEPTH{FEET) = ©.2%  HALFSTREET FLOOD WIOIH{EEET) = 7.34

FLOW VELOCITY(EEET/SEC.) = &4.93  DEPTH*VELOCITY(ET*FI/SEC.} = 1.4%
LONGEST ELOWPATIH EROM NODE 286. 249 TG NOCE 282.28 = 395.88 EEEI.

B e T R L T L L A s
ELQW PROCESS EROM NODE 282,38 TO NODE 292,28 IS CO0k = 81

gL EHS
MOTE: RAIMFALE INTEMSITY IS S8ASEQ ON Ic = S-MIMULE,
RESIDENETAL (1. DU/SAC OR LESS) RUNOFE COEEEICIENE =
SOTE CEASSIFICATION IS "C"

S.C.5. CURVE NUMBER (AMC II} = 76
AREA-AVERAGE RUNOEE COEEETCIENT =

s
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SUBAREA AREA{ACRES) =  B.36  SUBAREA RUNOFE(CFS) = I.75
TOTAL AREA(ACRES) = 1.8 TOTAL RUBOFE{CES) = 5.88
TO{MIN.) = 3.72

B L T R T T ey S S £ P R
ELOW PROCESS FROM NODE 282.28 T NODE 28Q.28 I5 CODE = 31
ra»>COMPUTE PTIPE-FLOW TRAVEL TIME THRU SUBAREA<<<cq
>»>>>USTHG COMPUTER-ESTIMATEQ PIPESIZE ¢NOM-PRESSURE ELOW)<<4<4
ELEVATION DATA: UPSTREAM({EEET) = 60%9.80 OUWNSTREAM{EEET) = GBE. B0
ELOW LEMGTH{EEET} = 5.88  MANNING'S N = 8.813
ESTIMATED PIFPE DIAMETER{IMCH} INCREASED TO 1B, 20d
DEPTH OF ELOW IN 13.8 INCH PIPE TS 4.1 INCHMES
PIPE-FLOW VELOCITY{FEET/SEC.) = 16.75

ESTIMATED PIPE DIAMETER{INCH)} =~ 18.88  MUMAER OF PIPES = 1
PIPE-ELOWCCES) = 5.98
PIPE TRAVEL TIME{MIN.} = 8.88  Tc(MIN.) =  3.73

LOMGEST ELOWPATH EROM NODE 286,28 TO NODE 88,28 = AGQ. @0 FEET.

AEEKENERFE YR F AR T TS T LT F b rrssrr s ey b datdenerirdarebbditrdrahakdanreds

ELOW PROCESS EROM NODE 282.28 TO NOCE 2088.28 15 CO0E = 1
353 »DESTGNATE IRHOEPEMOENT STREAM FOR CONELUENCE< <<«
¥a3>wAND COMPUTE WARIOUS CONFLUENCED STREAM WALUES <<

TOTAL MUMBER OF STREAMS = 2
COMELUENCE VALUES USEQ EOR THDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.Y = 3.73

RATNEALL INTEMSITY(INCH/HR) =  B8.68

TOTAL STREAM AREA{ACRES) = 1.80

PEAK FLOW RATE({CFS} AT CONELUENCE = 5.8

#% CONELUENCE QATA **

SEREAMN RUNGEE Tc INTENSITY AREA

HMBER {TES) (MIN.Y  ¢INCH/HDUR)  (ACRE}
! 148.85  18.8% 5.275 56.31
2 5.88 3.73 B.495 1.80

RATMFALL INTENSITY ANG TIME OF CONCENTRATIDN ®ATIO
COMELUENCE FORMULA USEQD FOR 2 STREAMS.

** OPEAK FLOM HATE TABLE **

STREAM RUNOEF Te INTENSITY
NUMBER {CES) {MIN.}  (INCH/HOUR)
1 53.48 3.73 8.695
2 143.83 18.8% 5.275
COMPUTED CONFLUENCE ESTEMATES ARE A% ECLLOWS:
PEAK ELOW RATE{CFS) = 143.93  TofMIN.Y = 18.85
TOTAL AREA{ACRES) = 57.3

LOMGEST ELOWRATH FROM NODE 216.68 TO NODE 2008.28 = 2B57.88 EEET.

RF AR AL P T Rt Rk E P F R AR R R R R AR AR A K A ER R TS FF AR F I T TR LI f 2T E AT LRSI LS

FLOW PROCESS FROM MOOE 2@2.28 TO NODE iBB.ae Is CoDE = 1@

ey MATH-STREAM MEMDRY COPTED ONTO MEMORY BAMK # 2 <<<<¢

EE RS2 R R LR LR E L R R L R R Y I R R Y P N Y Y

ELOW PROCESS EROM NOOE 202.38 TO NODE 298.2¢ IS CODE = 13

>>»>>ULEAR THE MAIN-STREAM MEMORY<<<<<

AREEEL R h e R R K R RN TR r T X rr bl sk a b S F I F TR T F R R LI R AT A VR R ARV LR A ER N

FEOW PROCESS FROM NOOE 212,28 TO NOOE 218.28 Is COODE = 21

e E S Ss R TSSSSRT TS SSSRRRRSARA R RER Omamoasme s s —

STREET: & ROADS (CURES/STORM DRATNS) RUNOFF COEEEICTEMT = .EB78d
S0IL CLASSIEICATION IS "C”
5.C.5. CURVE NUMBER (AMC II} = 2§
INITIAL SUBAREA Ec(W-LENGTH{EEET) = 162.88
UPSTREAM EEREVATION{FEET) = 633.408
DOWNSTREAM ELEVATTION{ELET) = 632,59
ELEVATION OTEEERENCE(EEET) = a.58
SUBAREA OVERLAND TIME OF ELOW{MIN.) = 3,688
WARNING: IMITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND ELOW LENGTH = 5@.88
{Reference: Tabhle 3-18 of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IH To CALCULATION!
106 YEAR RATWFALL INTENSTTY{IHCH/HOUR) = B.69S
HOTE: RAINEALL INTENSITY IS BASEC ON To = S-MINUTE,
SUBAREA RUMOEF{CFS) = .42
TOTAL AREACACRES) = 8.32  TOTAL RUNDEE{{ES) = .42

R T R e T R LT R RS PR P Ry

FLOW PROCESS FROM NODE Z18.20 10 NDE 298.28 15 CODE = 52
»»2»»IOMPUTE STREET ELOW TRAVEL TIME THRLF SUBAREA<<<<q
»>>»>»(STREET TABLE SECTION # 1 USEQ)<c<<<

UPETREAM ELEVATION(FEET) = 632.59 DOWNSTREAM ELEVATION(FEET) = 612.86
STREET LEMGTH{EEET) = a6@.88  CURE HEIGHT(INCHES) = £.8
STREET HALEWIDTH{FEET) = 38.88

DISTANCE FROM CROWN TO CROSSEALL GRADESREAX(EEET) = 28.88
INSIDE STREET CROSSEALL{DECIMAL) = B8.818
QUTSIDE STREET CROSSFALL{OECIMALY = @.818

SPECIEIED NUMBER OF HALESTREETS CARRYING RUMDEE = 1

STREET PARNWAY CROSSEALE(DECIMALY += @.Q28

Manning's FRICTION £ACTOR for Streetflow Section{curb-to-curb} =  B8.8158
Manning's ERICTION EACTOR for Back-of-Welk Elow Section = 0.828@

¥FTRAVEL TIME COMPUTED USING ESTIMATED FLOW(CES) = a.4%
STREETFLOW MODEL RESULTS USING ESTIMATED ELOW:
STREET FLOW DEPTH{FEET) = 8.33

HALESTREET ELO0D WIDTH{EEET) = .41
AVERAGE ELOW WELOCITY(EEET/SEL.) = 4,52
PRODIKT DE DEPTHEVELOCITY(ET*ET/SEC.) = 1.58
STREET ELOW TRAVEL TIME(MIN.Y =  1.69 To(MIN.) = .38

188 YEAR RATHMEALL INTENSITY{INCH/HDUR} = 5.2891

P:4095%Eng ARepods Drainagairiytio Page 87 of 108

PM095ERgrReputsiDrainageHydia Page 88 of 100



RESIDENTIAL {14.5 OUJAC OR LESS) RUMOFF COEEEICIENT =

6000
SOIL CLASSIFICATION IS “C°
5.C.5. CURVE MUMBER (AMC TI} = 86
AREA-AVERAGE RUNOEE COEEEICIENT = @.676
SLRAREA AREAfALRES) = 8.81 SUBAREA RUNOEE(CES) = 4.93
TOTAL AREA(ACRES) = 1.1 PEAK FLON RATE{CES) = 6.34
END OF SUBAREA STREET ELOW HYDRAULICS:
PEPTH{EEET) = B.36  HALFSTREET FLOGD WIDTH{FEET; = 31.13
FEOW VELOCITY(FEET/SEC.) = £.87 DEPTRFVELOCITY(FTYET/SEC.) = 1.76
LONGEST FLOWPATH EROM NOOE 212.28 TO MOCE 285,28 = 623.80 EEET.

R SRR AR AR R RN R R R R A R A R R TE AT TR AR AF R R F
FLOW PROCESS EROM NODE 216,29 TO HOOE 2BE.20 I5 COOE = 1

CONFLUENCE VALUES USEQ EOR INGEPENDENT STREAM 1 ARE:

TIME OFE CONCENTRATION(MIN.) = 5.38
REAINFALL INTENSITY(INCH/HRY =  B.29
TOTAL STREAM AREA{ACRES) = 1.:2

PEAK ELOW RATE{CES) AT CONELUENCE = 6.34

B T X Y T N T F R E T Y)

FLOW PROCESS FROM NOPE 213,29 TO NODE 211.28 I5 CooE = 21

»>>»>RATIONAEL METHOD INITIAL SUBAREA ANALYSISCCLRC

RESIDENTIAL (14.5 DU/AC OR LESS) RUNOFF COEFEICIENT = .6DG8
50Tt CLASSIEICATION 1§ "C”
5.C.5. CURVE NUMBER (AMC II) = 86

INITIAL SUBAREA ELOW-ELEMGTH{EEET) = 62.00

UPSTREAM ELEVATLON{FEET) = 546, B2

DGWNSTREAM EEEVATION(EEET) = 645.88

EEEVATION CIFEERENCE(FEET) = 3.88

SUBAREA OVERLAND TIME OE FLOW(MIN.) = 5,280
189 YEAR RAINEALL INTEWSITY({INCH/HOUR} = 7,831

SUBAREA RUMOEE (CES) =
TOTAL AREA{ACRES) =

2.89

.19  TUTAL RUNOFF(CFS) = 8,39

B R R T S e N T E N SR R S I P YR LT ]

FEOW PROCESS FROM NODE 211,28 T NOOE 285.28 IS COOF = 51

>33 >»COMPUTE TRAPEZOIOAE CHANNEE FLOW<<<cC
3>y > TRAVELTIMG THRU SUBAREA (EXISTING ELEMENT) <<i<C

EEEVATION OATA: UPSTREAM{FEET) = 545,58 DOWNSTREAM{FEET) = 615.80
CHANMEL LENGTH THRU BUSAREA{FEET) = 670,00  CHANMGE SLOPE = B.B448
CHAMNEL BAGE{EEET) = 1@.@@ "Z" EACTOR =  5.568d

MAMNING'S EACTOR = B.835  pMAXIMUM OEPTH(FEET) = 1.20

1P3 YEAR RAINEAELE INTEWSITY(INCH/HOUR) = 5.557

RESIDENTIAL (34.5 OUJAC DR LESS) RUMCEE COEEEICIENT = . 68@€
SOIL CLASSLEICATION Is ~C™

5.C.5. CURVE NUMBER (AMC IL} = 86

TRAVEL TIME COMPUTED USTING ESTIMATED FLOW{LFS) =

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY{FEET/SEC.} =

5.25
2,79

AVERAGE FLOW OEPTH(FEET) = &.18  TRAVEL TIME{MIN.} =

4.13
TofMIN, ) = 1g.dL
SUBAREA AREA{ACRES) = 2.55 SUBAREA RUNDFF{CES} = g.58

AREA-AVERAGE RUNOFE COEEEILIENT = £.688

TOTAL AREA(ACRES) = 2.7 PEAK ELOW RATE{LESY = 5,14
END OF SUBAREA CHANNEE EEOW HYDRAULICS:

DEPTHEEEET) = 8,25 ELOW VELOCITY(FEET/SEC.) = 3,28

LONGEST FLOWPATH EROM NOOE 213,28 TO NOGE £@9.28 = 720.08 EEET.

B L LT LT T S A e e T e L T L

FLOW FROCESS FROM NOOE 211.29 TG NOOE 299.28 IS CODE = 1

2303 »DESIGNATE INOEFEM(ENT STREAM FOR CONFEUENCECC<<<
¥y 5> AND COMPUTE VARTOUS CONERUENCED STREAM VALUES<<c<¢

TOTAL NUMBER OE STREAMS = 2
CONFLUENCE WALUES USED FOR EMDEPENCENT STREAM 2 ARE:

TIME OF CONCENTRATION{MIN.) = 1@.@1

RAINEALE INTENSITY(INCH/HR) = 5.56

TOTAL STREAM AREA{ACRES) = 2.74

PEAK ELOW RATE{CES) AT CONELUENCE = 8,14

*+ COMELUENCE OATA **

STREAM RLNOEF Fe INTEMSITY AREA

NUMBER (EFs) (MIN.}  (INCH/HOUR)  (ACRE)
1 .34 5.38 8.291 .13
2 9,14 18.81 5,557 2.74

RATMFALE TNTEMSITY AND TIME OF CONCENTRATION RATIO
CONELUENCE FORMULA USED EGR 2 STREAMS.

** PEAK FEOW RATE TABLE **

STREAN RUNOEF Tc INTENSITY
NUMEER (CESY  (MIN.)  {INCH/HOUR)
1 11.25 £.38 &.291
Z 13,3238 19,21 5.557

COMEUTED COMELUENCE ESTIMATES ARE AS EQLEQWS:

PEAK ELOW RATE(CES) = 13.36  To(MIN.) =  18.81
TOTAL AREA{SCRES) = 3.9
LONGEST ELONPATH FROM NODE 213 28 TO NOOE  209.24@ = 730.2@ EEET.

R L Ty g R R S 1S IIIlL
ELON EROCESS ERGM NOOE 231.20 TO NOOE 249,29 I5 COOE = 11

#¥ MAIN STREAM CONELUENCE DATA **

STREAM RUNOEE Tc INTENSITY AREA
NUMBER fCFSY  {MIN.}  (INCH/HOUR}  (ACRE)
1 13.38  1@.91 5.557 3.87
LOMGEST ELOWPATH EROM MODE 213,20 TO NODE 209,20 = 730.00 EEET.
=+ MEMORY BANK # 2 CONELUENCE ODATA ¥+
STREAM LOFE Te INTENGITY ATEA
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(N

HMUMBER {CF3Y {THCH/HOUR) {ACRE)

1 143.93  18.85 5.275 57.31
LONGEST FLOWPATH FROM NODE  215.68 TD NDDE  289.28 =  2857.8@ FEEY.
*5 PEAK FLOW RATE TABLE #¥
STREAM  RUNDFE Tc INTENSITY
NUMBER (CFS) (MEN.}  {INCH/HOUR)

1 145.16 18.01 5.557

2 156.64 18.85 5.275
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 156.64  To(MiN.) = 18.8%
TOTAL AREA{ACRES) = 61.2

Fhkirtr AR R AR ERN R R R R R CE TR AR TR FFFRA RE AT F kT s bk rrrrchikbnkr sk

FLOW PROCESS FRDM NOOE 211,28 TO NQOE 289,26 15 CODE = 12

FX TR FFRAE R F P FF R FF AP RS I L T EF I F A I F A LA RN LR E L RN R AR AN TR R R R SRR R AR TR

FLDW PROCESS FROM NCDE 2¢8. 28 TO NOBE 216 .98 I5 CORE = 31

>re > »COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»rrrrUSING COMPUTER- ESTIMATEO PIFESIZE (NOM-PRESSURE FLON)<(<<<

ELEVATION DATA: ﬁPSTREAﬂ(FEET} = GEE.8d OO&NSTRE&M(FEf?) = Gis.od
FLOW LENGTH(FEET} = 9E.80 MANNING'S N = B.813

DEPTH DF FLDW IN 45,@ TNCH PIPE T5 35,2 INCHES

PIFE-FLOW VELOCITY{FEET/SEC.) = 16.89

£STIMATED PIPE DIAMETER{INCH} = 45.88  MUMBER OF PIPES = 1
PIPE-FLON(CFS) = 156.64

PIPE TRAVEL TIME(MIN.) = ©.18  Tc(MIN.) = 18.95

LONGEST FLDOWPATH FRDM HDDE 216.68 TO NODE 2ls. 88 = 2955.88 EEET.

P T R R e A L E LR e E R P R PP AT S A T T S e I TS R LT TR T L]
FiLDW PRDCESS FRDM MODE 284,28 TO NODE 2146.68 IS5 CDDE = 1%

;>>>>CUNFLUENCE MEHORY SARE. 3 1 WITH THE MATIN-STREAM MEMORY<d<<d

*% MATN STREAM CONFLUENCE DATA *%

STREAM RUMDFE Te INTENSITY AREA
NUMBER (CFS)  {MIN.)  (INCH/HDUR)  (ACRE)

1 156.64  10.95 5.245 61.18
LONGEST FLOWPATH FRDM NOOE  216.58 To NDOE  216.8@ =  2955.88 FEET.
®v MEMORY BAMK # 1 CDNFLUENCE DATA *#
STREAM RUNGFF Te INTENSITY AREA
NUMBER {CFS) (MIn,)  {INCH/HOUR}  (ACRE}

1 39.66  18.69 5,328 11.58

LONGEST FLOWPATH FRDM NODE 285,84 TO NODE 216.08 = 2856.88 FEET,

% PEAK FLOW RATE TABLE *%

STREAM  RUNOFF Tc INTENSITY
NUMBER {CF5Y (MTN.Y  {INCH/HOUR}Y
1 191.95 18,69 5.328

2 195,89 15,95 5.245
COMPUTED CONFLUENCE
PEAK FLOW RATE(CFS) =

TDTAL AREA{ACRES) =

ESTIMATES ARE AS FDLLDWS:
195,89 To{MIN.) =
72.9

18.95

B L S AL s T T o=

FLOW PROCESS FROM NOOE 288,29 TO NOOE 316.98 IS CODE = 12

FEAREFRFEF PR AT N R AT R TRA T EFRIEFAATRER KT RER TR KR H T RAR KPR AL ek ¥kt skt ke bk kb k2

FLDW PROCESS FRDM NDDE 216.88 70 NODE 292.8a I5 CODE = 31
»ar>»OMPUTE PIPE-FLOW TRAVEL TIME THRiZ SUBAREA<CLCC
2523 oUSING COMPUTER-ESTIMATED FIPESIZE ({MDN-PRESSURE FLOW)<<<<e

Ss==os == mmmm Hrmo o —nm === ==

ELEVATION DATA: UPSTREAM{FEET) = A06.00 DOWNSTREAM{FEET) = 583 a@
FLow LENGTH{FEETY = 472,88 MaNNTHG'S N = @.813
DEPTH OF FLOW IN 42,0 INCH PIPE IS 3%1.% INCHES

PTPE-FLOW VELOCITY (FEET/SEC.) = 24.86

ESTIMATEO PIPE OFAMETER(INCH) = 432.88  WURBER OF PIPES = 1
PIPE-FLOM{CFS) = 195.89

PIPE TRAVEL TIME(MIN.} = @.32  Te{MIN.} = 11.2%

LOWNGEST FLOWPATH FROM NOQE 2i6.468 TO MNDDE 2g2.89 = 1427.08 FEEY.

L PR L L E L L e R P LR P P L L P B P P P P R R R ey
FLOW PROCESS FROM NDDE 216.88 TD NDDE 282.p@ Is CODE = 1

TOTAL NUMBER OF STREAMS = 3
CONFLUEHCE WALUES USED ¥DR INOEPENOEMT STREAM 1 ARE:

TIME OF CONCENTRATION({MIN.} = 11.26
RAINFALE INTENSIEY{INCH/HR) = 5.15
TOTAL STREAM AREA(ACRES) = 72.86

PEAK FLOW RATE(CFS) AT CONFLUENCE = 195,489

EESE LA L AL SRR ER RS R LR SRR AR ESE LS LSS RS R R R LSS R RN ]

FLDW PRDCESS FRDM NOOE 214.88 T0 NODE 212.88 I5% CODE = 21

STREETS & RDADS {CURBS/STORM ORATNSY RUNOFF COERFICIENT =
SOTL CLASSIFICATION Is "C"
5.0.5, CURME NUMBER (aMC TI} = 5F

THNITIAL SUBAREA FLDW-LEMGTH{FEET) =  180.808
UPSTREAM ELEVATION(FEET) = 617.88
OOWRSTREAM ELEVATION(FEET) = 611.84d

ELEVATION DIFFERENCE{FEET} = 5.88
SUBAREA OVERLAND TIME OF FLOW{MIN.)} = 2,183
WARNIMG: TWITTAL SUBAREA FLOW PATH LEMGTH IS GREATER THAN
THE MaXIMUM OVERLAND FLOW LENGTH = 92.80
(Reference: Table 3-1B of Hydrelogy Manual}
THE #AXTWMUM OVeRLANG FLOW LENGTH IG5 USED TW ¥e CAtCULATIONI
189 YEAR RAINFALEL INMTENSITY{INCH/HOUR} = &8.89%
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NCTE: RAINFALL IHIENSIIY IS BASEQ ON I¢ = S-MINGIE.
SUBAREA RUNOFF{CFS) = .76
I0IAL AREA{ACRES) = 8.19

IOIAL RUNOFF(CFS) = 8.7¢

LI L R E T P P e P SR P P P B T PR S T PR R TR T

FLOW PROCESS FROM NOOE 212.88 TO NOOE 210. 8¢ 15 COOE = &2
»3»»3L0MPUIE STREETI FLOW TRAVEL TIME THRU SUBAREAC<L4<
>>»»>{STREEI IABLE SECITON # 1 USED)<<<e<

STREET LEMNGTH(FEEI} =  518.88
STREEI HALFWIDTH{FEET) = 38.82

CURB HETGHT(TNCHES) = 6.8

QISTANCE FROM CROWN TQ CROSSFALL GRADEBREAK{FLEI) = 20.80
INZIOE STREET CROSSFALL(QECIMAL) = @.6818

GQUTSIGE SIREET CROSSFALL{OECIMALY = @.018

SPECIFIED NUMSER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL{OECIMALY = 8.828

tManning*s FRICIION FACTOR for Streefflow Section{curb-to-curb) =
Manning's FRICTION FACTOR for Back-of-Walk Flow Section =  @8.8208@

2.915¢

¢*JRAVEL ITME COMPUIED USING ESTIMAIED FLON{CFS) =

SIREEIFEDW MODEL RESUEIS USING £SITMATED FEOW:

STREET FLOW DEPTH(FEET) = £.29

HALFSTREET FLOOQ WIODIH(FEEI) = 7.83

AVERAGE FLOW WELOCITY{FEEI/SEC.) = 4.17

PRODUCT OF DEPTHAVELOCITY{FI*FI/SEC,) =
SIREEI FLOW TRAVEL TIME{MIN.) = 2.94
168 YEAR RAINFALL INTENSITY{INCH/HOUR) 2,595
NOTE:; RAIMFALL INIENSIIY IS BASED ON Ic = S-MINUTE,
STREEIS & ROANS (CURBS /STORM ORATNS) RUNOFF COEFFICIENI = .87¢8
SOIL CLASSIFICATION IS5 "¢*
5.C.5. CURVE NUMBER (AMC II) = 98
AREA-AVERAGE RUNOFF COEFFICIENI =
SUBAREA AREA{ALRES) = &.58
TGIAL AREA{ACRES) = 8.5

2.65

1.2

Ic{MIN.} =  4.23

&.870

SUBAREA RUMOEF{CFS) = 3.78
PLAK FLOW RATE(CFS) = 4. 54

ENJ OF SUBAREA SIREEI FiOW HYORALHICS:

QEPIM{FEET) = ©.33 HALFSIREEI FLOOD WIDTH(FEEI) =  9.34

FAOW VELDCITY({FEET/SEC.) = 4,66  OEPINWWELOCIIY{FI*FI/SEC.} = 1.54

LONGESI FLOWPATH FROM HODE 214,80 TO NODE 218,68 = 618.48 FEET.

EE R A R L PR S L R e P A R PR R L A LR LIS LA RS LR R AL R R L L L

FLiOW PROCESS FROM NODE 218,88 TO NJDE 282,60 IS5 CODE = 31
233> yCOMPUTE PIPE-FLOW IRAVEL IIME THRU SUBAREA=<z<<
>>»32USING COMPUTER-ESTIMAIED PIPESIZE {NON-PRESSURE FLOW)<<<<s

EEEVAIION DAIA: UPSIREAM{FEEI} = 584,88 OOWNSTREMM(FEEL) =
FLOW LENGIM{FEEI} = 48,88 MANNING'S N = &.813
ESTIMATIED FIPE DIAMEIER{INCH} INCREASEQ TO 13.462

QEPIH OF FLOW IN  18.8 INCH PIPE IS5 5.5 INCHES
PIPE-FLOW VELOCITV{FEET/SEC.) = 2.98
ESIIMATED PIPE DIAMEILR{IKCH) = 18.09 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 4,54

ﬂhm§;§£§555¥6émh

H

FPIPE TRAVEL ITME(MIN.) =
LONGEST FLOWPATH FROM NODE

€.03  Ic(MIN.) =
214,88 TO NODE

£.26

282,88 = G3@.88 FEEI.

LR s R A F L ey s e T PR T L

ELDW PROCESS FROM MODE 23@.88 IG NODE Iga.ge 15 CO0E = 1

»>»>»DESTGNAIE INDEPENDENT SIREAM FOR CONFLUENCE<<<<

I0IAL NUMBER QF STREAMS = 32
CONFLUBNCE WALUES USEQ FOR INDEFENDENI SIREAM

2 ARE;

TIME OF COMCENTRATION(MIN.) = £.26
RAINFALL INIENSITY{INCH/HR) = B.69
I0IAL SIREAM AREA{ACRES) = 8.68

PEAK ELOW RATE{CFS} AT COMFLUENCE = 4.54

LR e I L LR A L Ll L oL

FLW PROCESS FROM WODE 2B8.88 I0 NOGE 2eG.ga IS COOE = 21

SIREETS & ROADS (CURBS/SIORM ORAING) RUMOFF COEFFICIENT = .8780
SOIL CLASSIFICAIION I5 "C”
5.C.5. CURVE NUMBER {AMC II} = 98

THIIIAL SUBAREA FLOW-LENGIH{FEEI} =  180.8¢
UPSIREAM E{EVMATION{FEEI} = 617,68

DOWNS TREAM ELEVATION{FEET) = Gll .88
ELEVAIION OIFFEREHMCE(FEET) = 6.08
SUBAREA OVERLAND TIME OF FLOW{MIM.} = 2.185

WARNIMNG: IMNITIAL SUBAREA FLOW PAIH LENGIH IS GREATER THAN
IHE MAXIMUM OVERLAND FLOW {ENGIH = 9l.88
{Reference: Iable 3-1B of Hydrology Manual}
IHE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Ic CALCULATION!
188 YEAR RAINFALL INIENSITY{INCH/HOUR} = 8.695
MOTE: RAINFALL INTENSITY IS BASED ON To = 5-MINUTE.
SUBAREA RUNOFF{CFS) = 8.38
ICIat, AREA{ACRES) = @.as

IOTAL RUNOFF{CFS) = .38

FEREEF R EF P LR IR NS I I F T A FF T F AT R FF A F R AEAFEER A SR F R LRI SR Eh b kb F R EE

Fithd PROCESS FROM NOOE 286 .48 10 NOOC 284.88 I5 COO0E = o2

> > >CONPUTE STREET FLOW IRAVEL TIME THRU SUBAREA<<<<<
232> (STREEL TABLE SECITON # 1 USED) <<«

STREEI LEMGIH(FEET} =  588.02
STREEY HALFWIDTH(FEET} = 38.80

CURE HETBHT(IMCHES) = 6.8

DISTAMCE FROM CROWN I0 CROSSFALL GRAOCBREAX{FEET) = 28.88
INSIDE SIREET CROSSEALL{DECEMAL) = 0.018

OUTSI0E STREET CROSSFALL(OECIMALY = 8,818

SPECIFIED MUMBER OF HALFSTREEIS CARRYING RUNOFF = L
SIREEI PARKWAY CROSSFALL{DECIMAL} = £.828

Manning's FRICIION FACIOR for Streetflow Section{curb-to-curb) =  8.8158
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 2.8288
**TRAVEL IIME COMPUTED USING ESTIMATED FEOW(ZFSY = 1.66
PMIRSEngrRepersiDiinageiHydio Page 44 of 108
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STREEIFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW OEPTH{EEET) = @.2%
MALESTREET ELOOD WIOTH{EEET) =  5.83
AVERAGE FLOW VELOCITY(EEET/SEC.} = 3,96
PRODUCT OF OEPTHEVELOCTTY{ETTET/SEC.) =
STREET ELOW TRAVEL TIME(MIN.) = 2.18
180 YEAR RATNEALL INTENSTTY{INCH/HOUR) = £.595
NOTE: RATNFAEL TINTENSITY TS BASEQ OM Ic = S-MINGTE.
STREETS & ROADS (CURBS/STORM GRAING) RUNGFE COREETCTENT =
SOIL CLASSTEICATION IS "C”
5.C.5. CURVE NUMBER {AMC II) = o8
AREA-AVERAGE RUNOEF COEFEICTENI =
SUBAREA AREA(ACRES) =  8.34
IOTAL AREA{ACRES) = 8.4

1.8
To{MIN.Y =

4,29

L8786

@.87¢
SUBAREA RUNOEF {CES) =
FEAK FLOW RATE{CES) =

2,537

ENO COFE SUBAREA STREET FLOW MyORAULICS:

DEPTH({EEET) = @.29  HALFSTREET ELOO0 WIOTH{EEEI) = 7.41

FLOW VELOCTTY{FEET/SEC.} = 4,32  OEPIH*VELOCIIY({FI®*EI/SEC.} = 1.327
LONGEST ELOWPATH FROM RODE 88.88 TO NOOE Ig4.88 = €48, 88 EEET.

e e R e L R R E R L)

FLOW PROCESS EROM WODE 284, 88 TO NODE 2k .p@ IS5 CODE = 31
>3 2»COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<K
3333 5USING COMPUTER-ESTIMATED AIPESIZE {NON-PRESSURE FLOW)<<<<<

ELEVATICN QATA: UPSIREAM(FEET) =  584.0@ DOWNSTREAM(FEET) = 583.88
BLOW LENGTH{FEET) = 5.BB  MANMING'S M = 2.813

ESTIMATED PIPE DIAMETER{INCH) IMCREASED TO 18.G88

OEPTH OF ELOW IM IB.@ INCH PIPE IS 3.1 INCHES

PIPE-FLOW VELOCIIY{FEET/SEC.) = 14.28

ESIIMAIED PIPE DIAMETIER(INCH] = 18.88 NOMEER OE PIPEZ = 1
PIPE-FLOW{CFS) = 2.95%

PIFE TRAVEL TIME{MIN.} = £.81 TofMIN.Y = 4,29

LONGEST ELOWPATH EROM NCDE 288,88 TO NOGE 282.88 = oas. 88 FEET.

B R R R R R R AR A FFFF PR F R F X I FFFFLFEERE R kTR r TRk E ¥k T e

EEQW FROCESS EROH NODE 284,88 I0 NODE i82.88 I5 CODE = 1

>3 >>DBESTGNATE IMOEPENOENI SIREAM EQR COMFEUENCE<<<<<
>25>3AN0 COMPUTE VARIQUS CONFLUENCED STREAM WALUES<<<<<

TOTAL NUMBER OF STREAMS = 3

COMELUENCE VALUES USED $OR INOFPENDENT STREAM 3 ARE:

TIME OF CONCENTRATTON(RIN.) =  4.28

RATNEALL INTENSITY(INCH/HR) = .69

TOTAL STREAM AREA{ACRES) = 8.39

PEAX ELOW RATE{CFS) AY CONFLGENCE = 2.55

#5 CONFLUENCE DATA *#

STREAM RUNOEE Tc INTENSTTY AREA

HUMBER {CF5) {MIN.)  (ENCH/HOUR) {ACRE)
1 195.8%  11.26 5.150 72.86
2 4.54 4.28 8.595 8.68
3 2.95 4,29 8.59% .39

RATNEALL TWIENMSITY AND TIME OF CONCENTRATION 8ATIIQD

COMFLUENCE FORMULA USED FOR 3 SYREAMS.

% PEAX FLOW RATE TABLE **

STREAM RUNDEE Ic INTENSITY
NUMAER {CFS) (MIN, ) {INCH/HOUR)
1 81.23 4,26 B.605
F B1.86 4.29 8.695
3 195,53 11.26 5.158

COMPUTED {ONELUENCE ESTIMATES ARE AS FOLLOWS:

PEAK ELOW RATE{CFS) = 198,53 Te{MIN.) = 1125
TOTAL AREA{ACRES} = 73.8
LONGEST ELOWPAIH FROM WODE 215,68 IO NODE 81.88 = 3427.88 FEET.

FAREFFFFEF AT X EFFREFTEF AT R A F R F RS R AR AR AR AR R Rtk R s bk e e Rk F F Rk

ELOW FROCESS EROM NOOE 232.80 I NCOE 28l.88 IS COOE = 31
»>2>>COMPUTE PIPE-FLOW IRAVEL TIME TVRU SUBAREAC<<<<
»3333USING COMPUTER-ESTIMATED FIPESTIZE {NON-PRESSURE ELOW) <<k

ELEVATION OATA: UPSTREAM(FEET) =  583.08 OOWNSTREAM{EEEI) =  582.8¢
FLOW EENGTH{FEET] = 100.98 MANMING'S N = ©.013

DEPIE OF FLOW IN  4B.8 INCH PIPE IS 33.9 INCHES

PIPE-ELOW VELOCITY{EEET/SEC.) = 11.86

ESTTMATED PIPE QTAMETER{INCH) = 48.88  KUMBER OF PIPES = 1
PIPE-FLOW{CES) = 199,53

PIFE YRAVEL TIME(MIN.)] = ©.88  Tc(MIN.] =  11.34

LONGEST ELOWPATH EROM %00E  216.68 TO MODE  201.88 =  3537.88 FEET.

LR L L R LR L L T T L e

ElOW PROCESS ERCM MODE 202.88 TO NOOE 281.89 IS CopE = 81

186 YEAR RAINFALL INIENSIIY(INCH/HOURY = 5,126
RESTGENTIAL (1. OU/AC O LESS) RUNOFF COEFEICIENT = | 3ced
SOTIL CLASSIFICATION IS5 "C™
50,5, CURVE WUMBER (aMC II) = 7@
AREA-AVERAGE BUMOEE COEEFICTENT =
SUBAREA AREA[ACRES) = 1,86
TOTAL AREA(ACRES) = 5.8
FC(MIN.) =  11.34
MOTE: PEAK FLOW RATE DEFAULTED TO UPSIREAM WALUE

8.4826
SUBAREA RUNOFF{CES) =
TOTAL RUMNOEE (CES) =

i.e2
199.53

EE L R N L e R e R PP E TR Y

ELOW PROCESS ERGM MOOE 28l1.8¢ IO NODE Z61.88 IS COCE = 1

TOTAL MWUMBER OF STREAMS = 2

CONFLUENCE MALUES USED FOR IMOEPEMOEMT SIREAM 1 ARE:
TIME OF COMCEWTRAIION{MIMN.) = 1L.34

BATNPALEL INTEMSITY (INCH/HR) =  5.13

ToTAL STREAM AREA{ACRES) = 75.81

PEAX ELOW RATE{CES)] AT COMEEUENCE = 199,53

AR EEFFRF R AT ERAF RN I TR L TEER A IR FHARAAP A AR Nk ke r et e bk Sk LS
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>3 >>RATIONAL METHOL INETIAL SUBAREA ANALYSIS<<<q

STREETS & ROADS {CURSS/STORM DRAINS) RUNOFE COEEEICIENT = .8760
SOIL CLASSIEICATION IS "C”

5.0.5. CURVE NUMBER {aMC IT) = 98

THITEAL SUBAREA ELOW-LENGTH{EEET) = 11&.&@
UPSTREAM ELEVATION{FEET} = 625.06
DOWNSTREAM ELEVATION(EEET)Y = 615,48
EiEVATION DIEEEREMCE({EEET) = &.88

SUSAREA OVERLAND TIME OF FLOW(MIN.) = 2,243

WARNING: INITIAL SUBARES ELOW PATH LENGTH IS GREATER THAN

THE MAXIMUM OVERLANG EEOW LENGTH = 59,91

{Reference: Table 3-18 of Hydrology Manuval}

THE MAXIMUM OVERLAND FLOW LENGTH IS USEQ IN T¢ CALCURATION!
106 YEAR RAINFALE INTEMSITY(INCH/HOUR) = 8.895
NOTE: RAIMEALE INTENSITY IS BASEQ OM Tr = S-MINLITE.
SUBAREA RUNDEE({CES) = 8.30
TOTAL AREA{ACRES) = 9.04

TOTAL RUNOFF(CFS) = 8.38

EEREE AR SR TR LS R L LSS LR L e R LI ST LAY

EEQW PROCESS EROM NODE 231.48 T0 KOQE A3L.38 15 CODE = 67

3232 C0MPUTE SYREET ELCW TRAVEL TIME THRU SUBAREA<<<<<
>>2»>{STREET TABLE SECTION # 1 WSEQ)<c<4<

UPSTREAM ELEVATION(EEET) = 619.6@8 OOWNSTREAM ELEVATIOM{EEET) = S32.00
STREET LENGTH{EEETY = 350.@9  CURE HEIGHT(INCHES) = &.B
STREET HALEWIDTH{EEET) = 30.88

DISTANCE FROM CROWN TO CROSSEALE GRADEBREAK{EEET) =
TWSIDE STREET CROSSEALL{DECIMAL) = &.418
QUTSIDE STREET CROSSFALL{DECIMAL) = @.818

2&.88

SPECIETED NUMBER OF MALFSTREETS CARRYING RUNOEF = 1

DEPTH{FEET} = &.28 HALFSTREEY FLOOD WIDTH{FEEY} = 2.948
FLOW VELBCITY(FEET/SEC.) = 7.86  DEPTH*VELOCITY(FT*ET/SEC.) =
EONGEST ELOWPATH EROM MODE 231,58 TO NUDE 23138 =

1.48
460 .88 EEET.

L s s P e A E SR IR EE PSSR Y

FeowW PROCES: FROM NOOE 231.:8 TO NOOE 231.88 IS CODE = 31

3353 3COMPUTE PIPE-FEOW TRAVEL TIME THAU SUBAREA: co<<
»>2>>USING COMPUTER-ESTIMATED PIPESEZE (NUN-PRESSURE FEOW)<<<<e

ELEVATION DATA: UPSTREAM{FEET) = 228.80 OOWNSTREAM{(EEET) = 227,88
ELON LENGTH{EEET] = 20,98 MANMING'S ¥ = 0.013

ESTIMATED PIPE OTAMETER{INCH) INCREASEQ T0 16.008

OEPTH OF FLOW IN 18.9 INCH PIPE IS5 4.2 INCHES

PIPE-FLOW VELOCTITY{FEET/SEC.} =  3.82

ESTIMATED PIPE OIAMETER{INCH) = 18.88  NUMBER OF PIPES = 1
PIPE-FLON(CFS) = 1.21

PIPE TRAVEL TIME{MIN.} = ©.89  Te(MIN.} =  3.16

LOMGEST ELOWPATH FROM NODE  231.50 TO NODE  231.06 = 486.80 FEET.

EEE L2 S PR R LR S LR LA R A LN R RS L PR LY PRI I S R

ELOK PROCESS EROM NOOE 231.846 TO KODE 231.86 IS5 CODE = BL

»3y»3ADDITIGN OF SUBAREA TO MATMEINE PEAK EEOW<occq

18@ YEAR RAINEALL INTENSITY(INCH/HOUR) = 8.695
NOTE: RAINFALL INTENSITY IS BASED ON T¢ = S-MINUTE.

STREETS & ROAQOS (CURBS/STORM DRAINS) RUNOEE COEEEECIENT = .87
SOIL CLASSIEICATION IS "C"

§.C.5, CLRVE NMSER (AMC II} = 9%
AREA-AVERAGE RUNOFF COEEFICIENT = 9.8709

SUBAREA AREA(ACRES) =  ©.14  SUBAREA RUNDEE(CES) =
TOTAL AREA{ACRES) = 8.3 TOTAL RUMDEF{CFS) =
TC(MIN.Y = 3.16

1.856
2.37

ERA TS AR TR EEREEE TR R EREE LSS AN SRS SIS LS S LTSN EEL RN NS NEEEE LR ]

STREET PARKMAY CRUSSEALL{DECIMAL) = @.220 FLOW PROCESS EROM NODE 231.80 TO NODE 238.86 IS cQDE = 31
Mannlng's ERICTION EACTOR for Streetfiow Section{curb-to-curb) = 2y T R et et L L R A N
Hanning s ERICTION FACTOR for Back-of-Walk Elow Section =  B.8288 »555>COMPUTE PIPE-ELOW TRAVEL TIME THRU SUHAREA< <<«
FreryUSING COMPUTER-ESTIMATED PIPESIZE {MON-PRESSURE EEOMW)<<<d<
FETRAVEE TIME COMPUTED USING ESTIMATED FEOWECES) = &.76 EssEmsumsnnssonoean e B ik smEEnTs
STREETEEQY MODEEL RESULTS USING ESTEMATED ELOW: ELEWATION DATA: UPSTREAM{FEET) = 227,50 DOWNSTREAM(EELT) = 226 .68
STREET FLOW QEPTH{FEET} = ®.2@ FLOW LENGTH(EEET) = 125,88 MAMNIMNG'S W = &.813
HALESTREET FLOOO WIDTH{FEET) = 2.8 ESTIMATED PIPE OIAMETER(IMCH) INCREASED TO 15.5608
AVERAGE FLOW VELOCITY(EEET/SEC.) = 7.86 DERTH OE ELQW IM  18.8 INCH PIPE IS 5.9 IMCHES
PRODUCT QE DEPTH&VELOCITY{ET*ET/SEC.) = 1.48 PIPE-ELOW VELOCITY(EEET/SEC.) = 4.58
STREET FLOW TRAVEL TIME(MIN.} = ©.83 Tg{MIN.) = 3.87 ESTIMATEQ PIPE OXAMETER(INCH} = 18.8@ NUMBER OF PIPES = 1
188 YEAR RATNFALL INTEMSITY(INCH/HOUR) = &.56%5 PIPE-FLOW(CFS) = 2.27
MOTE: RATMEAEL IMTENSITY IS BASED ON T¢ = S-MINUTE. PIPE TRAVEL TIME{MIN.} = .46 TO{HIN.} = 3.62
STREETS & ROADS {CURBS/STORM DRAINS) RUNOFF COCEFICIENT = 5708 LONGEST ELQWPATH EROM NODE 231.60 TO NOOE 230.80 = 605,24 FEET,
SOIL CEASSXEICATION IS "¢
S.C,S» CURV& NUMBER (ANC II) = ag AR FIFEFFF R RS AR FEF I I FFTHF AT ETE A REFFIFLFFECFC TR TR AN R AR A TR ER N F RN R &
AREA-AVERAGE RUNOFE COEFEILIENT = §.879 FLOW PROCESS FROM NOOE 238.88 TO NOCE 230.88 IS €0DE = 81
SUBAREA AREA(ACRESY =  @.12 SUSAREA RUNOEE({CES) = K5 Sy U
TOTAL AREA{ACRES) = 8.2 REAK ELOW RATE{CES} = 1.21 »»»>ABDITION OFE SUBAREA TO MAINLINE PEAK FLOWCC<<C
Ebp UE SU&AREA STREET EROW HYRRAULICS: 18@ YEAR RAINEALL INTENSITY{IMCH/HOUR} = 8.698%
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NOTE: RAINFALL TNTENSITY 15 BASEQ ON T¢ = S-MDMJTE,
GENERAL COMMERCTAL RUNOFF COEFFICIENT = .B188

SOTE CEASSTFICATION IS "C"

5.C.5. CURVE NUMBER (AMC IT) = 94

AREA-AVERAGE RUNOEF COEFFICIENT = B.3302

SUSAREA AREA{ACRES) =  B.59  SUBAREA RUMOEE(CFS) =  4.16
TOTAL AREA{ACRES) = 8.%  TOTAL RUMOFE{CES) = 6.42
$CCMIN.Y = 3.62

B Y L L LR L L L L L LT N S T AL I 1 ST T E T Ty
FLOW PROCESS FROM NQOE 238.8% T0 NOCE 281.88 IS CODE = 1

r34 > »DESTGNATE INDEFENOENT STREAM FOR COMFLUENCEc<ge<
3252 »AN0 COMPUTE VARIOUS CONFHUEMCER STREAM VALUES<¢<<<

CONFLUENCE VALGES USEQ FOR INDEPENRENT STREAM 2 ARE:

TIME OF CONCENTRATIONM{MIN.} = 3.62

RATNFALL TNTEMSITY{INCH/HR) = 2.6%9

TOTAL STREAM AREA(ACRES) - B. 59

PEAK FLOW RATE{CFS) AT CONFLUENCE = G.47

=% CONFLUENCE OATA **

STREAM RURIQFF Tc INTENSITY AREA

NUMBER (Crs) (MEN.)  {TNCH/HOUR)  (ACRE)
1 199,53 11.34 $.126 75.81
2 .42 3.62 B.695 B.89

RATNFALL INTEMSITY ANO TIME OF CONCEMTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

#% PEAX FLOW RATE TABLE ##

moSxISzsrz==oo

RESIDENTIAL {1&.5 QU/AC OR LESS)} RUNQFF CQEFFICIENT = |
SOLE CLASSIFICATION IS5 "C”
5.C.5, CURVE MUMBER {AMC II) = 85

el
]
[
o

INITIAL SUSAREA FLOW-LENGTH(FEET) =  1318.8¢
UPSTREAM EEEVATION{FEET) = 635, 8d
DOMNSTREAM ELEVATION{FEET)} = 534,89
ELEVATION OLFFEREMCE{FEET} = 1,08

SUBAREA OVERLANO TIME OF FLOW(MIN.} = 7.1

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM QVERLANO FLOW LENGTH = 62.27
(Reference: 7able 3-18 of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USEQ IN To CALCULATION]

18@ YEAR RATNFALEL INTENSITY{INCH/HOUR} = 6,542
SUBAREA RUNOEE{CES) = 8.45
TOTAL AREA{ACRES) = @.12  TOTAL RUNOFE(CFS) = 8,45

LR R R R L A e L R L L L e L st Y T Y

FLOW PROCESS FROM NGOE 218,58 T0 NOOE 216,88 IS CODE = 62

5333 »COMPUTE STREET FLOW TRAVEL TIME THRY SUBAREAc<c<«
Py [STREET TABLE SECTION & 1 USEO}<<<<<

UPSTREAM ELEVATION{FEET) = 6G24.80 DOWNSYREAM ELEVATION{FEET) = 5£29.808
SYREET LENGTH{FEET) = 285.8@0 CURE HEIGHT{INCHES) = 6.2
STREET HALFWIOTH(FEET) = 38.88

DISTAMCE FROM CROWN 70 CROSSFALL GRADEBREAK(FEET) =
INSIOE STREET CROSSPALE (OECIMAL) = B.818
OUTSIOE STREET CROSSFALL{OECIMALY = @.81%

2d. 88

STREAM RUMOFF T INTENSITY SPECIFIED MUMBER OF HALFSTREETS CARRYING RUNOEE = 1
MNUMBER {CFS) (MIN.) {INCH/ROUR} STREET PARKWAY CROSSFALL{DECIMAL) = &,.824
1 124,87 i.82 8.68% Manning's FRICTION FACTOR for Streetflow Section(curbeto-curb) =  8,8158
2 283,31 11.34 5.126 Manning's FRICTION FACTOR for Back-of-Walk Flow Section = B.0248
COMPUTED CONELUENCE ESTIMATES ARE AS FORLOWS: | *#*TRAVEL TIME COMPLUTED USING ESTIMATED FLOM{CFS) = 2.43
FEAK FLOW RATE(CFS) = 283.31 Te{MIN.} = 11.34 ; STREETVFEOW MOOEL RESULTS USING ESTIMATED FLOw:
TOTAL AREA{ACRES)} = 76,7 ] STREET FLOW DEPTH(FEET) = 8.32
LONGEST FLOWPATH FROM MOOE 236.6@ TO NOOE 207,68 = 3527,08 FEET, : HALESTREET FLOOO WIDTH{FEET) = B.78
; AVERAGE FLOW VELOCITY(FEET/SEC.} = 2.7%
FF TR F R b A T Ak T F R E R R A R T R AL N R AN AR I KNSR KL KA F AR T AA R FFFFEF AR TR Rb R R p R d g _ PRGOUCT‘ UF OFPTH&VtLGCITY(rerrJ'rSEC] = G‘BB
FEOW PROCESS FROM NOOE 281,88 70 NODE 281.88 IS CODE = 18 ; STREET FLOW TRAVEL TIME(MIN.) = 1.72 Tc(MIM.} = 9.49
———————————————————————————————————————————————————————————————————————————— ; 1688 YEAR RAINFALL TNTENSITY{INCH/HOUR} = S.758
3333 >MATN-STREAM MEMORY COPTEQ ONTO MEMORY BAMK # 1 <<« RESIDEMTIAL {16.% OUSAC OR LESS) RUNOFF CQEEEICIENT = 5788
B T T IE Ry R mem s==smaTssEsaRssEaEeaSs SOTL CLASSIFICATION IS "C”
5.C.5. CURVE NUMBER (AMC II} = 85
SRR RS R T EEETARE R RN ELEE SRS EEE ELERT FEEETEES LR ESLE L RS LSRR S E XN R Y S5 4t hREAﬁﬂVER’AGE RUNOFF CUEFFICIENT - a.s?a
FLOW PROCESS FROM NODE 281.8d TO NODE 281.49 Is COOE = 13 SUBAREA ARZACACRESY = 1.21 SUBAREA RUNOQFE{CFS) = 3.97
————————————————————————————————————————————————————————————————————————————— TOTAL AREA{ACRES} = 1.2 PEAK FLOW RATE(CFS) = 4.36
»223CLEAR THE MAIN-S3TREAM MEMORY(<<<C
B GELCEE L LR e e Smsmmsmmsossssssses e am= END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTHE{FEET) = .37 HALFSTREET FLODO WIOTH{FEET} = 11,68
LRl R LN LR TR R S B R R e O e LS L T L N T R Y F FEOK VELOCIW{FEET}'SEC‘] = 3.1 OEPTH*VfLGCITV(F'!'*FTJ’SEC<) = 1.1%
FLOW PROCESS FROM HODE 228.8d 70 NODE 218.88 Ts CODE = 22 LOMGEST FLOWPATH =80M NORE 228,88 1O NOOE 216.88 = 355.88 FEET.
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FEOW PROCESS FROM NOOE 218.8¢ TO NOOE 216.88 15 CODE = 1

»»»»»0ESTGNATE TNOEPENOENT STREAM EOR COMPRUEMCE<<<<<

TOTAE RUMBER QE STREAMMS = 2

CONELUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) =  9.48

RATNEALL INTENSITY({INCH/HR) = 5.7

TGTAL STREAM AREA(ACRES) = 1.33

PEAK ELOW RATE{CES} AT CONFLUENCE = 4.36

e LT PR T PP T e P P e L P S E R T PR TR T PP R T T TSRS P P

ELOW PROCESS FROM NODE 226.8¢ TO NOGE 224 .83 I5 CODE = I

SOTE CEASSIEICATION Is "C™
5.C.5. CURVE NUMBER {AMC II) = 85

INITIAL SUBAREA FLOW-LENGTH{EEET) =  118.84
UPSTREAM ELEVATION(EEET) = 736,68
DOWNSTREAM ELEVATION{FEET) = 696 .62
ELEVATION DIEFERERCE{FEET) = 39.88

SUBAREA OVERLAND TIME OF FLOW(MIM.) = 6,684

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXTMUM OVERLAMD ELOW LENGTH = 166.8¢
(reference; Table 3-1B of hvdrology mManual}
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN To CALCULATION]

160 YEAR RAINFALL IMTENSITY{INCH/HOUR) = 7,218
SUBAREA RUNOQEF{CES} = 2,38
¥OTAL AREA{ACRES) = .14 TOTAL RUMOEF{CFS) = &.38

LR R PSR RS L SRS R R R R RSP EEA LSRR IR P ELEEEEEEE TR SRS RS R T ]

FLOW PROCESS FROM NODE 224 8@ TO NOSE 222 .89 I5 CODE = 51

»>»3>COMPUTE TRAPEZDIDAL CHANNEL FLOiWe<<<q
>332 TRAVELTIME THRU SUBAREA (EXTISTING EEEMENT)<<¢<<

1

EONGEST ELOWPATH FROM BOOE

226. 88 TO NODE

212.58 = 290.89 EEET.

SR R Y L ST LR PP PR P P R TP U T R 2 S Ay pupepupupumnnp g ngnspnges

FLOW PROCESS FROM NODE 222 .88 TO NODE 216.88 5 CODE = 31
2> 22 >COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>233USING COMPUTER-ESTIMATED PIRESIZE (NOW-PRESSURE FLOW}< <<l

ELEVATION DATA: UPSTREAM{EEET) =

665,80 DOWNSTREAM(EEET) =  626.0¢
FEOW LENGTH(FEET) =  168.08 MANNING'S N = ©.81%
ESTIMATEQ PIPE DIAMETER{IHCH} INCREASED TO 18,008
QEPTH QF ELOW TN 18.8 INCH PIPE IS 2.4 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 12.45
ESTIMATEQ PIPE DIAMETER{IMCH} = 18.0@  NUMSER OF PIPES = 1
PIPE-FLOM(CFS) = 1.76
PIPE TRAVEL TIME(MIN.) = ©.25  Tc(MIN.) =  7.39
LONGEST FLOWPATH EROM NODE  226.88 TO NODE  216.88 = 489.39 EELT,

ER 2 e R PR R AR A bRt P E N IR F R EEEEE YR F-PIEE P LT FE FTE T PR N A ey
FLOW PROCESS FROM NODE 222 B¢ 10 NDDE 216.88 IS CODE = 1
3 >3>0ESIGHATE INOEPENDIENT STREAM FOR CONFLUEMCE<<<<q
2> 3>»8ND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

T TTTa S m e e === M

TOTAL MUMBER OF STREAMS = 2

CONELUENCE WALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) =  7.3@

RATNEALL INTENSITY{INCH/HR) = 6.8

TOTAL SYREAM AREA{ACRES) = 8.84

PEAK FLOW RATE{CES) AT COMFEUENCE = 1,76

= CONFLUENCE DATA **

STREAM RUNOFE Te INTENSITY AREA

NUMBER (CES) {MIN.}  (INCH/HOUR}  (ACRE)
1 4.38 a.49 5.750 L.33
2 1.76 7.20 §.813 8.84

RAINEALE INTEMSITY AND TIME OF CONCENTRATION RaTIO

T R T : CONELUENCE EORMULA USED EOR 2 STREAMS.
ELEVATION DATA: UPSTREAM{EEET} = 6%6.80 DOWNSTREAM(FEET) = 666.088 i
CHANMEL LENGTH THRH SUBAREA{EEET} =  188.88 CHAMNEE SEOPE » 8.1687 i ** PEAK ELOW RATE TABLE #+
CHANNEE BASE (FEET) = 1.6  "Z" EACTOR = 1.608 i STREAM RUNOFF Tc INTENSITY
MANNING™S FACTOR = 9.015  MAXIMUM DEPTH{FEET) = 1.04 ; MNUMBER {CFS) (MIN.}  {INCH/HOUR)
1688 YEAR RAINFALL INTENSITY{INCFE/HOUR) = 6 978 i 1 5.11 7.38 6.8132
NATURAL DESERT EANDSCAPING RUNOFF COEEFICIENT = . 3888 ; 2 S.84 §.4% 5.758
SOIL CEASSIEICATION 15 "¢
5.C.5. CURVE MUMBER (AMC II) = 8BS COMPLTED COMELUENCE ESTIMATES ARE AS EOQEEOMS:
TRAVEL TIME COMPUTED USING ESTIMATED ELOW(CFS) = 1.84 PEAK FLOW RATE{CFS) = 5.84  TC{MIN.) =  9.49
TRAVEL FIME THRU SUSAREA BASEQ ON VELOCTFY(FEET/SEC.} =  8.35 TOTAL AREA{ACRES) = 2.2
AVERAGE FLOW DEPTH(FEET) = ©.11  TRAVEL TIME(MIN.} = .36 LONGEST ELOWPATH EROM MODE 226,86 TO NOOE 216.80 = 480.9¢ FEET.
TC{MIN.) = 7.84
SUéAREA)AREA(ACRES} - B‘?B SUaAREA RUNDEE(CES) " 1,46 FEXEEFFTEFFFIETRETFARFEFIAES KRR A R b Ak h kb ket skt s hbdd F A3 AR FAR TR NI E L iy
AREA-AVERAGE RUNDER COEFFICIENT = £.308 ELDW PROCESS FROM NOGE 216.86 TO NOOE 298,48 15 CO0E = 33
TOTAL AREA{ACRES} = 8.8 PEAK FLOM RATE (CES} = L e LD T LT
» >3 >COMPUTE PIPE-FLDW TRAVEL TIME THRU SUBAREA<<<<«
END OF SUBAREA CHANNEL ELOW HYSRAUETICS: »>>>>USING COMPUTER-ESTIMATED PIPESIZE (NOM-PRESSURE FEDW)<<c<x
DERPTH{FEETY = ©.35 FLO¥ VELOCITY{FEET/SEC.) = 19.20 = = == s======Tm=ssEREsSoTmozmszossss ====s=x
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ELEVATEON OATA: UPSTREAM{EEET) =  ©525.08 ODWNSTREAM{EEET} =  G25.8Q
FLOW LENGTH{FEET} = 29.98  MANNING'S N = 0.8132

ESTIMATED PIFE OEAMETER{INCH) IMCREASED 7O 15,880

DEPTH OF ELOW EN 18.8 INCH PEPL ES 6.3 INCHES

PIPE-ERON VELOCETY{FEET/SEC.} = 12.82

ESTIMATED PEIPE DEAMETER{INCH} I5.88 HUMBER OF PIPES = 1
PIPE-ELOW(CFS) = 5.84
PIPE TRAVEL TIME(MIN.} = ©.83  Tc(MIN.) =  9.52

EONGEST ELOWPATH ERDM NODE 226,88 TO ROOE 208.8¢ = 509.88 EEET,

EREER L R A LR e R L L e At LR PRI L P R R LA L

ELOW PROCESS FROM NODE 2%6.80 TO NOOE 208,80 I5 COOE = 1

TOTAL WUMEER OF STREAMS = 2
COMELUENCE WALUES USED FOR INDEPEMDENT STREAM T ARE:

TIME OF CONCEMTRAIIONM{MIN.} = .52
RAINEALL INTEMSITY{INCH/HR) = 5.74

TOTAL STREAM AREA{ACRES) = 2. 17

PEAX FLOW RAEE{CES) AT CONELUENCE = 5.84

R R R R L L R T R R R S Y LI IR E LY L A R

ELOW PROCESS EROM MOBE 214,88 TO NODE 212.88 I5 CODE = 21

RESIOEMTIAL {18.9 DU/AC Ok LESS) RUNDEF COEEFECIENT = 5768

SOIt CEASSEEECATION IS "¢¥

5.C.5. CURVE NUMBER (AMC TT) = BS

INETIAL SUBAREA FLOW-LENGTH{FEET} = 35,68

UPSTREAM ELEVATEQN{EEET) = 634,80

DOWKNSTREAM FLEVATIOM{FEET) = 633.80

EEEVATION DIFEERENCE(EEET) = l.g2

SUBAREA (WERELAND TIME OF FLOW(MIN.) = 7,433

WARNEING: INETEAL SUBAREA ELOW PATH LEMGTH IS GREATER THAM
THE MAXTMUM OVERLAND EEOW EENGTH = &7.65
(Reference: Table 3-18 of Hydrology Manual)
THE MAXIMUM OVERLAND ELOW LENGTH IS USED IN To CALCURATIONG

198 YEAR RAINFALEL ENTENSITY{INCH/HOUR} = &§.733
SUBAREA AHNOFF (CFS) = 2.35
TOTAL AREA{ACRES) = .09 TOTAL RUMNOFE{CES) = 8.35

FEREFFIFFTRA SR SR IR E AR RN R PR R Y F AR F R R ALk A FFF RS pF Iy A ke ki kbR ok

FrLOW FROCESS FROM NODE 212.88 TO KORE 218.88 I5 COOE = 62

3533 0MPUTE STREET FLOW TRAVEE TIME EHRU SUBAREAL(<<(
>»» 2 STREZT TABLE SECTEON # 1 HUSED)«<<4<

STREET LENGTH{FEETY = 238.98  CURB HEEGHT(ENCHES) = &.¢
STREET HALFWIDTH{FEET) = 36.88

DISTANCE ERDM CROWN TO CROSSFALL GRADEBREAX{EEET} = 18.88
IMNSIDE STREET CROSSFPALL(DECIMAL) = @.9818
OHTSIOE STREEY CROSSFALE{ORCIMAL) = ©.018

SPECIELED NUMBER OF HALFSTREETS CARRYING RUMWDEE = 2

STREET PARKWAY CROSSFALL{OECIMAL} = @.020

Manning's FRECTION EACTOR Tor Streetflow Section{curb-fo-curb) = B.8158

Manning's ERECTION FACTOR Far Back-of-Walk Elow Section = ©.9208
*FTRAVEL TIME COMPUTED tSING ESTIMATED ELOW{CES) = I.7¢

STREETELOW MODEL RESULTS LISING ESTIMATED FLOW:
STREET ELOW DEPTH{FEET) = 6.29

HALFSTREET FLOOD WIPTH{FEET) = 7.%2
AVERAGE ELOW VELOCITY(EEET/SEC.} = 2.57
PROOUCT OF DEPTHAVELOCETY(ET*FT/SEC,) = a.75
SIMEET FLOW TRAVEL TIME{MIN.} = 1.4% Tg(MIN.} = .92

188 YEAR RATNFALE TWIENSITY{INCH/HOUR)Y = S.984
RESTDENTTAL {1B.% DU/AC OR LESS) RUMOEE COEEEICIENT = 5708
SOEL CLASSIEECATEON ES "C"

5.C.5. QURVE MUMBER (AMC II) = &S
ARCA-AVERAGE fUNOFF COEFEICIENT = &.5%@

SUBAREA AREA(ACRES) =  ©.79 SUSAREA RUNOEE(CES} =  2.69
TOTAL AREA(ACRES) = 8.9 PEAK ELOW RATE(CFS) = 1.00
END OF SUBAREA STREET ELON HYORAULECS:

GEPTH{FEEL) = 8.34 HALESTREET FLOOD MIOTH(EEET) = 0.78%

ELOW VELDCITY{EEET/SEC.) = 2.88 DEBTH¥WELQLITY{FT¥FT/SEC. ) = 4.97

EOMNGEST ELOWPATH FROM NOODE 214.8%8 T0 NODE 218.80 = 315.8@ EEET.

X R T F AL R A F L F RN AR A R TR RN R AR R TR LR K LR YRR TR X ARk bk ikt sk sk ke

FEOW PROCESS EROM NOOE 218.80 TO NODE 2893. 80 IS COOE = 31

ELEWVATION OATA: UPSTREAM{FEET} =  526.89 DOWNSTREAM{EEET) =  &525.88
ELOM LENSTH{FEET) = 5.B8  MONNENG'S N = 8,813

ESTIMATED PIPE DEAMETER{INCH} INCREASED TO 1z.888

DESPTH OF EEOW EN  18.8 INCH PIPE I35 3.2 INCHES

BISE-FLOW VELOCITY(FEET/SEC.) = 14.35

ESTIMATED PIFE DIAMETER{INCH} = 1R.88 MUMBER OE PIPES = 1
BIPE-ELOW(CES) = 1.88
PIBE TRAVEE TIME{MIN.) = 8.8L¢ Te(MIN.} = 5.03

LONGEST ELOWPATH EROM RODE 234,86 TO NODE 28R .80 = 328.98 EEET.

[ T LT e T L E R e P RS T T T T P L T Y O S PP P P PP PP PR Ty
FLOW PROCESS ERCM NODE 2i8.88 TO NODE 285,80 IS CODE = 1
»55 3 »DESTGHATE IWDEPENDENT STREAM FOR CONFLHENCE<<c<q
rrrrAND COMPUTE VARIOUS CONFEUENCEOQ STREAM VAEUES<<<x
TOTAL HUMBER OF STREAMS = 2
COMELLENCE WALUES USER FOR EMOEPENOENT STREAM 2 ARE:

TIME DF COBCERTRATION{MIN.} =  8.93

RATNFALL TWTENSTTY(INCH/HR) =  5.98

TUFAL STREAM MREA{ACRES) =~ .88

PEAX, FLOW RATE(CFS) AT CONFLUENCE = 3.98

% CDONFLUENCE DATA **

STREAM RUNOEE Tc INTEMSETY AREA
NUMBER (CES) (MIN.}  (INCH/HOUR)Y  (ACRE)
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1 S.84 2.52 $.738 2.17
2 3.88 8.93 $.982 .83

RAINFALL INTENSITY AND TIME DE CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

¥ PEAK FLOW RATE TABLE **

STREAM RUNOFF TC INFENSITY
NUMSER (CES) (MIN.Y  (INCH/HOUR}Y
1 8.oa 8.93 5.982
2 B.72 3.52 5.738

COMPUTED COMELUENCE ESTIMATES ARE AS EOLLDWS:
PEAY ELOW RATE{CESY - B.72  To{MIN,) =  4.52
TOTAL AREA{ACRES) = 3.t
LONGEST FLOWPATH FROM NODE  226.88 TD MOOE

Z08.3¢ = $98.80 FEET.

E T Ty R R O g R R P R P R B R R P W P pep g
ELOW PROCESS EROM NODE 208.88 TO NODE 282.8@ IS CODE = 31
ey >COMPUTE PIPE-ELOW TRAVEL TIME THRU SUBAREA<<<<<
3333 3USTHG COMPLTER-ESTIMATED PIPESIZE (WNON-PRESSHRE FLOWY<<c<<

615,88 DOMNSTREAM(EEET) =
FLOW LENGTH(FEET) = 228.98 MANNING'S ¥ = 8.013
ESTIMATED PIPE DIAMETER(INCH) INCREASED TD 18.868

DEFTH OF ELOW I3 18.8 INCH PIPE IS  9.B INCHES

DIPE-ELOW VELOCTTY(ESET/SEC.Y = 8,81
ESTIMATED PIPE OIAMETER(INCH) = 18.0@
PIPE-ELDW{CES) = 8.72
PIPE THAVEL TIME(MIN.} = ©.42
LONGEST FLDWPATH EROM NGOE  226.88 T MOODE

5:8.06

NUMSER OE PIPES = 1

TOMINGY = 9.94

282.88 = 72@.9¢ EEET.

T T E e FE T LY P PR R e PP ey

FLOW PROCESS EAGM NIBE 282,88 TC NODE Zgz.8@ Is CORE = 1

»>>>>0ESIONATE INDEPENGENT STREAM FOR COMELUENCE<<<<<
TOTAL WUMBER OF STREAMS = 2
COMFLUENCE VALUES USED EOR INMDEPENDENT STREAM 1 AHE:

TIME OF COMCENTRATION{MIN.} = 3.94
RATNFALL INTENSTTY(INCH/HRY = S.58

TOTAL STREAM AREA{ACRES) = 3.85

PEAK FLOW RATE{CES} AT {UMELUENCE = B.¥2

L L R T E R T T Y

FLOW PROCESS EROM NODE 204.8@ T NODE 94.88 15 CODE = 21

RESIDENTIAL (1&.2 BUJAC DR LESS) RUNDEF COEEEICIENT = 5708
SOIL CLASSIFICATEON IS "C°
5.C.5. CURME MUMBER (aMC II) = 85

INITIAL SUBAREA FLOW-LEWNGTH{FEET} = a5.88
UPSTREAM ELEVATION(EEET) = 638,88
DOWNSTREAM ELEVATION(FEETY = 625.808
ELEVATION DIFFERENCE(FEET) = 1.em

SURAREA OVERLAND TIME OE FLOW(MIM.) = 7.433
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAM
THE MAXIMUM OVERLAND ELOW LENGTH = 67.65
{Reference. Table 3-1B of Hydrology Manual)
THE MAXIMuM OVERLAND FLOW LENGTH IS USED IN To CALCULATION!
16 YEAR RAINFALL INTENSITY({IMCH/HOUR) = 6,733
SUBAREA RUMDEE{CES) = a.35
TOTAL AREA[ACRES) = 8.8%  TOTAL RUNOFE{CES) = .33

LR P P R R P g T T T R P P e R AL A S A R
FLOW PROCESS ERDM NDDE 284.8¢ TO WODE 282.8a¢ IS COOE = B2
232> COMPUTE STREET FLOW TRAWEE TIME THRL SUBAREAL<<<<
>»»»>(STREET TABLE SECTION # 1 USEQbc<c<<

UPSTREAM ELEVATION(FEET) = G£29.88 DDWNSTREAM ELEVATIONM(EEET) = 623.00
STREET LEMGTH{EEET) = 288,.9¢  CURE HEIGHT(INCHES) = 6.8
STREET HALFWIDTH{FEET} = 3&.86¢

DISTANCE FROM CROWN TO CROSSEALL GRADEBREAK{EEET) = 28.@8
IMSIDE STRFET CROSSEALL(DECIMAEY = &.@18

OUTSIDE STREET CROSSFALL{DECIMALY = §.018

SPECIETED MUMBER OFE HALESTRIETS CARRYING RUNOFE = 1

STREET PARKWAY CROSSEALL{PECIMALY =~ @.028

Hanning's FRICTION EACTOR for Streettlow Section(curb-to-curk) =  §,8150

Manning's ERICTION EACTOR for Back-of-Walk Elow Section =  9.0289

FFTRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2,66
STREETFLOW MOOEL RESULTS USING ESTIMATED ELOW:
STREET FLlW CEPTH{EEET) = 8.32

HALFSTREET ELODD WIDTH{FEET)} = 8.72
AVERAGE FLOW VELODCITY(EEET/SEC.) = .95
PROGUCT OE DPEPTHEMELOLCITY (FY*FT/SEC.) = 8.7
STREET ELOW THAVEL FINE{MIN.) = 1.53 Tc{MIN.} = £.96

198 YEAR RAINFALL INTENSITY({IWNCH/HOURY = 5.967

RESTIDENTIAL {18.9 DUSAC OR LESS) RUNDEF COEFFICIENT = .S784

SOIL CLASSIEICATION IS "t

$.C.S. CURVE NUMBER (AMC II) = 8S

ARER-AVERAGE RUNDFF COEFFICIENT = B.578

SUBARGA AREA(ACRES) =  1.36 SUBAREA RUMOSECCFS) =  4.63
TOTAL AREA(ACRES) = 1.% PEAK FLOW RATE{CES} = a.u3

END OF SUBAREA STREEGT FLOW HYDRAULICS:

DEPTH{EEET} = .37 HALESTREET ELOOO WIDTH{FEST) = 11.76

FLOW VELOCITY{FEET/SEC.} = 2.45  QEPTH*VELOCITY(FT*ET/SEC.} = 1.2%
LONGEST ELDWPATH FHOM NODE 286,83 70 nODE 202.8¢ = 155,98 EELT.

LR L R L R L L2 L LT T L L LT T Ly papar ey

FLOW PROCESS EROM NODE 28488 T0 NOBE 202.88 IS (DDE = 1
>ryryDESIGNATE INDEFEMDENT STREAM FOR CONELUEMCE<<<s<

*33328N0 COMPUTE WaRTOUS COMELUEWMCED STREAM WALUES<<<<¢

TOTAL NUMBER OF STREAMS = 2

COMFLUENCE VALUES USED EQR INDEPEWQENT STREAM 2 ARE:

TIME OF COMCEMTRATION{MIN.} = 8.9c

PGS EngtReporsDrainagetHydio Page 105 of 108
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5.97
1.45

RAIMEALL INTENSITY{TNCH/HR} =
TOVAL STREAM AREA(ACRES) =

PEAK ELOW RATE(CES) AT CONFLUENCE = 4.93

% CONFLUFACE DATA =+

STREAM RUNOFF Te INTENSTTY AREA

NUMBER {CES} (Wit}  {TRCHAHO0UR)  (ACRE)
1 8.72 9.94 5.582 3.85
2 4,93 8.96 5.967 1.45

RATHEALL THTEMSTTY AND TTHME OF CONCENTRATTOMN RATID
CONFLUENCE FORMULA USED EOR 2 STREAMS.

¥+ PEAK FLOW RATE TABLF *¥

STREAM RUNOEF Te INTENSETY
NUMBER {CFS)  {BTN.)  (INCH/HOUR)
1 13.09 8.96 5.967
2 13.33 9,94 5.582

COMPUTEG CONFLUENCE ESTTMATES ARE AS EOLLOWS:

PEAX ELOW RATE(CES} = 13,33 Te{MIN.} = 9.%4
TOTAL AREA{ALRES} = 4.5
LONGEST FLOWPATH FROM NODE 225 .88 T{ NODE 2@2.80 = 728.8¢ FEET.

EE R EL P L LR R LR e L I R e R i AR R L L AL LRt L

ELOW PROCESS ERCM NOOE 262.80 TO NODE 290.80 IS COOE = 31

2333 >COMPUTE PTPE-ELOW TRAVEL TTME THRU SUBAREA<4<<¢

5333 2USING COMPUTER- ESTTMATED PTPESTIE {MON-PRESSURE FLOW}<z<4x
ELEVATION DATA: UPSTREAM(FEET} = 520,088 OOWMNSTREAM{EEET} =
FLOW LENGTH{EEET} = 9@.88 MBNKTHNG'S N = @.813

ESTTMATED PTPE DIAMETER{IN{H) TNCREASED TO 18.0882

586.08

DEPTH OF ELOW Th  18.8 TNCH FTPE TS 5.5 THCHES

PTPE-FLOK VELOCITY(FEET/SEC.) = 29.39

ESTTMATED PiPE OIAMETER{INCH) - 18.80  NUMBER OF PTPES = 1
PTPE-ELOW(CTS) = 13.33

PTPE TRAVFL TTME{MTN.} = 8.BS  Tc(MIN.} =  9.99

LONGEST ELOWPATH EROM NODZ  226.86 TO NODE  206.30 = 816.088 ECET.

T T g e LR E L L LT e e

FLGW PROCESS EROM MOOE

202.86 TO NODE 208.8¢ TS COOE = 11

ke MATN STREAM COMELUENCE DATH ¥

STREAM RUNOEE TC TMTENSTITY AREA
NUMBER (CFS)  {MIN.)}  (THCH/HOURY  (ACRE)
1 13.33 9.99 5.563 4.50
LONGEST FLOWEATH FROM NOOE 226.88 TO NOOE 206 .8@ = 312.88 EEET.
% MEMORY BANK # 1 CONELUERLE DATA *¥
STREAM RUNOFE TC THNFENSITY AREA
NUMBER (CES)  {MTN.}  (TWCH/HOUR)  (ACRE)
1 283.51 1t.34 5.126 76.78
LONGEST ELOWPATH FROM NODRE 216.5a TO NBE 208,30 = 3527.88 FEET.

Pu09SEngrReponts Crainageiydre

A% PEM ELOW BATE TABLE *#

STREAH RADEF Te IMTENSITY
NUMBER {CES) (MIN.}  (TNCH/HOUR)
1 19:2.44 9.49 5,563
2 215,68 11.34 5.126

COMPUTFD COMELUENCE ESTTMATES ARE AS EOLLOWS:
BEAK ELOW RATE{CES) = 215.60  To(MIN.} =
TOTAL AREA{ACRES) = 81.2

11.54

LR EE A AL PRI LA RS RS P RS F R R R L RS TR R N R R T L

ELDW PROCESS FROM NOOE 202,88 TO NODE ai.a8 TS CODE = 12
»222>CLEAR MEMORY BANK # I 44<44

ER R e I L e PR TR N R R T R P LY P A

ELDW PROCESS EROH HOOE Xal.e@ TO MODE 28,88 IS CODE = 31
»»»>>C0MPUTE PIPE-ELOW TRAVEL TIME THRU SUBAREA<<<<<
»r2>USENG COMPUTER-ESTTMATED PTPESTZE (NON-PRESSURE FLOW])<<a<<

580.80 DOWNSTREAM(EEET) =
ELOW LENGYH(FEET) =  295.88  MANNING'S N = B.613
DEPTH OF FiLOW IN 54,8 THCH PTPE T3 43.9 THCHES

376.80

PTPE-ELOW VELOCTTY(EEET/SEC.} = 15,57

ESTTMATED PTPE OTAMETER{TNCH} = 54,80  NUMBER OF PTPES = 1
PIPE-ELOW(CES) = 215.68

DTPE TRAVEL TTME{MTN.} = @.32  Te(MTN.)} = 11.66

LONGEST ELOWPATH FROM NODE  216.60 TO MODE  2008.88 =  3822,9@ FEET.

EE e e T e T Ty PR EE LTI R T s )

ELGW PROCESS FROM NODE 298,88 TO NODE 29680 15 CODE = 81

188 YEAR RAINEALL INTRNSITY(IMCH/AHOUR) = 5.836

STREETS B ROADS {CURBS/STORM ORATNS} RUNDEE COEEETCTENT = 5708
SOTL CLASSTETCATION TS “C"

5.C.5. CURVE MNUMBER (AMC TT} = 9B

AREA-AVERAGE RUWDEE COFETICTENT = 6.4884

SUBAREA BREA{ACRES} = .6 SUBARES RUNODFE{CES)} = a.ee
TOTAL AREA{ACRES} = 1.2  TOTAL RUNDEF(CES) = 215.68

TC{HI8.} =  11.88
NOTE: PEAK FLOW RATE OEFAULTED TO UPSTREAM VALUF

ENO OF STUDY SUMMARY:
TOTAL AREA{ACRES} =
PEAK FLOW RATE{CFS} =

215.68

uon

END OF RATTONAL METHOD AMALYSTS
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RATIUNAL METHOO HYOROLQGY CUMPUTER PROGRAM PACKAGE
Reference: SAN OIEGO COUNMTY FLOOO CONTROEL OISTRICT
2683,1905,1981 HYOROLOGY MANUAL
{c} Copyright 1982-2812 Advenced Engineerirg Software {ass)
Ver, 19.8 Release Date: @6/81/1912 ticense ID 1504

Analysis prepared by:

EA RS EETEEISSS RS ERAEES ELL RS DESCRIPTION GF STUDY LRSS RS R EA SRS RS  Ed

* HARMONAY GROVE *
* T8 489581 *
¥ BASIN 38@ - PROPOSEQ CONDITION - IGR-YEAR STORM EVENT *

LR R R i E R R R S P P 2 P L TR P P R R L R RS L R N L T

FILE MNAME: S3068P1R8.DAT
TIMESDATE OF STUDY: 16:56 11/18/281%5

2R3 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVEMT{¥EAR} = 1BB.B2
G-HOUR DURATION PRECIPITATION {INCHES) =
SPECIFIEDQ MINIMUM PIPE SIZE(INCH) = 28.B8
SPECIFIED PERCENT OF GRACGIENTS{OECIMAL} TO USE FOR FRICTION SLOPE = B.98
SAM OIEGO HYOROLOGY MANUAE "C7-VALUES USED FUR RATIONAL METHOO

NOTFE: USE MODIFIED RATIONAL METHOO PROCEOURES FOR CONFLLUENCE ANALYSIS
FUSER-DEFIMNEQ STREET-SECTIONS FOR COUPLEQ PIPEFLOW ANO STREETFEOW MOOEE®

3.3688

HALF- CROWN TFO STREET-CROSSFALL: CURE GUTTER-GEGHMETRIES: MANNING
WIDTH CROSSFALE  IN- ¢ QUT-/PARK- HEIGHT WIDTH LIP HIKE FACTUR
NO. (FT) (FTy  SIDE / SIOE/ WAY  {(FT}  (FF) {(F¥}) (FT)  (n)
1 3e.n 23,8 e.18/B.BI8/B.020 0.9 2.90 @.B313 D.167 B.BISH

GLOBAL STREET FLOW-UEPTH CONSTRAINTS:
i. Relative Flow-Depth = 8.08 FEET
as (Maximum Allowable Street Flow Depth}) - {(Top-of-Curb)
2. (Depth)*{Velocity} Constraint = 6.8 (FT*FT/5)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

R R R e L e Y T )

FLOW PROCESS FRUM NODE 3Sd.Bpe T0 NOOE 3SZ.8p IS COPE = 21

*LUSER SPECIFIED{SLBAREA):
STREETS & ROADS {CURBS/STORM ORAINS) RUNOFF COEFFICIENT = .B788
$.C.S. CUSVE MUMBER (AMC IT) = B

INITIAL SUBAREA FLOW-LENGTH{FEET) =  1BB.8B

UPSTREAM ELEVATION{FEET) = 7i5.80
COWNSTREAM ELEVATION{FEET} = 733.88
ELEVATION QXFFERENCE(FEET) = 2.88
SUBAREA OVERLANO TIME OF FLOW{MIN.} = 2.749

WARMING: INTTIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LEMGTH = 78.88
{Reference: Table 3-18 of Hydrology Manual)
THE MAXIMUM OVERLAND FLUW LENGTH IS USEG IN T¢ CALCEHATION!
BB YEAR RAINFALL INTENSITY(INCH/HOUR) = B.69S
NOTE: RAIMFALE INTENSITY IS5 BASEQ UM To = S-MINUTE.
SUBAREA RUNOFF (CFS) = B.61
TOTAL AREA{ACRES) = B.BB

TOTAL RUNOFF{CFS) = B.61

AR F R AR R TR RS R Y b bt d RS F EF T F SR P EFF AR E TR RS RN AT KA SRR A RS LA F LT FEFEF

FLEOW PROCESS FROM NOOE 362,88 70 NOQE 3%8.88 IS {Q0F = g2
»>»»>COMPUTE STREET FLOW TRAVEL TIME THRL SUBAREA< <<t
335> (STREET TABLE SECTION # 1 USED)d<<«<

UPSTREAM ELEVATION(FEET) = 723.80 OOWNSTREAM ELEVATION(FEET) = 718.00
STREET LENGTH(FEET) = 368.88 CuBB HEIGHT{INCHES) = 6.8
STREET HALFWIGTH{FEET} = 3B.BB

DISTANCE FROM CROWN TO CROSSFALL GRAQEBREAK({FEET) =
INSIDE STREET (ROSSFALL(OECIMAL} = B.%1B
OUTSICE STREET CROSSFALL{OECIMALY = ©.81B

28.88

SPECIFIED WLMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL{BECIMALY = 8.828

Manning's FRICTION FACTOR for Streetflow Section{curb-ie-curd) =
Manning's FRICTION FACTOR for Back-of-Walk Fiow Section = B.B2D@

B.p15a

+STRAVEL TIME COMPUTEQ USING ESTIMATEQ FLOW{CFS) =
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH{FEET) = B.31
HALFSTREET FLOOD WIDTH(FEET) =  B.28
AVERAGE FLOW VELOCITY(FEET/SEC.} =  3.BS
PRODUCT OF QEPTHEVELOCTTY{FT*FT/SEC.} =
STREET FLOW TRAVEL TIME{MIN.} = 1.5 To{MIN.} =
188 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.69%
NOTE: RAINFALEL INTENSITY Z$ BASEQ ON T¢ = S-MINUTE.
RESIDENTEAL (24, DUJAC OR LESS) RUNOFF CGEFFICIENT
SOIL CLASSIFICATION IS “D*
$.C.S. CURVE NUMBER {AMC II) = 92
AREA-AVERAGE RUNOFF CQEFFICIENT =
SUBAREA AREA{ALZRES) = 4.81
TOTAL AREA{ACRES) = 8.9

3,11

1.28

5

B.724
SLBAREA RUMORF(CFS) =
PEAK FLOW RATE{CFS} =

s.ee
5.6t

ENO OF SUBAREA STREET FLOW HYDRAULICS:

UEPTH(FELT) = B.36 HALFSTREET FEOOD WIDTH{FEEF) = 11.BS
FLOW VELOCITY(FEET/SEC.) = 4.36  DEPTH*WELQCITY({FT*FT/SEC.) =
LOMGEST FLOWPATH FROM HODE 384.88 TO NOOE 35H.B0 =

1.57
468,80 FEET,

L R e LT TR LT R T I

FLOW PROCESS FROM MODE 158.88 TO MDOE 342,84 IS COOE = 31

PuGesEngrRepors DrzinageHyds
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EE 3

&

> 2>COMPUTE PIPE-ELOW TRAVEL TIME THRL SUSAREAC<<<<
»3x30USING COMPUTER-ESTIMATED PIPESIZE (MON-PRESSURE FLOW) c€0ce

ELEVATION DATA: UPSTREAM(EEET} =  7@7.80 DOWNSTREAM{EEET} =  796.88
FLON LEMGTH{FEET} = 25,80 MANNING'S N = @.p13
ESTIMATED PIPE GTAMETER(INCH) INCREASEQ TG 18.800

DEPTH OF ELOW I¥ 18.8 INCH PIPE IS  &.5 INCHES

PIPE-ELOW VELOCITY(EEET/SEC.) =  9.42

LSTIMATEG PIPE DIAMETER(INGH) - 1B,98  NUMBER OF PIPES - 1
PIPE-FLOW(CFS} = $.61

PIPE TRAVEL TIME(MIN.} = ©.84  Te{MIN.} =  4.3§

LONGEST ELOWPATH EROM NODE  3$4.80 TO MOPE  2342.60 = 485.00 EEET.

R R P I o T T P P e LR E T P 2T

ELDY PROCESS EROM MOOE 356.88 TO NODE 342,88 I5 COLE = 1

COMFLUENCE WALLIES OSED EOR INOLPENOENT STREAM 1 ARE:
TIME OF CONCENTRATION{MIN.) = 4,35

RAINEALE INTEMSITY(IMCH/HRY = B.&60

TOFAL STREAM AREA{ACRES) = 2.82

PEAK ELOW RATE{CFS) AT COMELUENCE = 5.61

LR R R R i E P A e e R R R R S I L PR R L]

FLOW PROCESS FROM NODE 348.88 TO MODE 3p.gp Is CODE = 21

*ySER SPECTEIED{SUBAREA):
RESICENTIAL (34.S DU/AC OR LESS) RUNOFF COEFEICIENT = 6169
$.C.S. CURVE NUMBER {AMC I1I) = 92

THTTIAL SUBAREA FLOW-LENGTH{FEET} = 188.88
UPSTREAM FLEMATION{FEET} = 725,88
DOWNSTREAM ELEVATION{EEET} = Jii.ep
ELEVATION DIEEERENCE (EEET} = 2.88

SUBAREA OVERLAND TIME OF ELOW(MIN.) = B.262

VRARNING: INITIAL SUSAREA FEOW PATH LERGTH IS GREATER THAN
THE MAXIMUM OVERELANO ELOW LENGTH = 28. 80
(Reterence: Table 3-28 of Hydrology Manual}
THE MAXIMUM QVEREAND FLOW LENGTH IS USED IN To CALCULATION!

188 YEAR RAINEALL INTENSITY{INCH/HOUR} = 7.528
SUSAREA RUMOEE {CES} = .87
TOTAL AREA{ACRES} = #.19  TOTAL RUNOEF(CES) = 6.87

EEFEL SRR EEE I EE SRS SRR SR S E LA ELEL RS ST ENESEEEETELEREEELEEE ELEEIELERE]

ELOW PROCESS EROM NODE 3&5.48 TO NODE 344.84 IS5 COOF = B2

FepaoC0MPUTE STREET ELOW TRAVEL TIME THRU SUBAREA<<<<¢
»>e3>({STREET TABLE SECTION # 1 USED}ecexe

JE—

PSTREAM EEEWATION(FEET} = 723.88 DOWNSTREAM ELEVATION(FEET) =

STREET EENGTH{EEET} =  428.88 CURE HEIGHT{INCHES) = &£.@
STREET HALEWIDTH{FEET} = 3B8.é8
DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(EEET} = 28.80

INSIOE STREET CROSSFALL(DECTIMAL} = 8.818
OQUTSIOE STREET CROSSEALL{DECIMAL) = &.818

SPECIFIER HUMBER OF MALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSEALL(OECIMAL} = ©.0829

Manning’'s ERICTION FACTOR for Streetflow Section{curb-te-curh} =
Hanning's FRICTION FACTOR for Back-of-Walk Fiow Section =  ©.0208

B.015@

*FTRAVEL TIME COMPUTEQ USIMG ESTIMATED FLOW(CES) =

STREETELOW MOBEL RESULTS USING ESTIMATED ELOW:

STREET ELOM DEPTH{FEET) = @.32

HALESTREET ELOOD WIDTH(FEET) =  8.97

AVERAGE ELOW VELOCITY(EEET/SEC.) =  3.67

PRODUCT OF DEPTHAVELOCITY(ET*FT/SEC.} =
STREET ELOW TRAVEL TIME(#IN.} =  1.93

188 YEAR RATNFALL INTERSITY(INCH/HOUR) =
*ISER SPECIEIEQ(SUBAREA):
RESIDENTIAL (24. DU/AC OR LESS) RUNOEE COEFFICIENT
S.C.5. CURVE NUMBER (AMC II) = 92
AREA-AVERAGE RUNOEF COEEEICIENT =
SUBAREA AREA{ACRES) =  1.1@
TOTAL AREA(ACRES) = 1.3

3.3%

1.18
Te (MIN.) =
£.336

.17

760

u

2.69%
SUSAREA RUNOFE{CES) =
PEAX FLOW RATE{CES} =

4.95
5.68

ENG OE SUBAREA STREET EilW HYCRAULICS:

DEPTH{EEET} = 8.37 HALFSTREET FLODO WIDTH{EEET) = 31.52
ELOW VELOCITY(FEET/SEC.) = 4,312  DEPTHEVELOCITY{ET*ET/SEC.) =
LOWNGEST FLOWFATH FROM NODE 345.08 TO NODE 344.80 =

1.52
S2¢.849 EEET.

R PR E R L LR R P RS E R E A L R T R ST PRI S R EF T TR T T PP

ELOW PROCESS EROM NODE 344,08 TO NODE 342,88 IS CODE = 3L

> C0MPUTE PIPE-ELOW TRAVEL TIME THRU SUBAREA <4<
3535 3USING COMPUTER-ESTIMATED PIPESIZE {NON-PRESSURE FLOW}<<<<<

ELEVATION QATA: UPSTREAM{FEET) =  787.88 OOWNSTREAM{EEET) = 786.90
FLOW LENGTH{FEET) = $.08  MANNTNG'S M = @.813

ESTIMATED PIPE OIAMETER{INCH)} INCREASED TO 18,866

OEPTH OF FLOW IN 38.@ INCH PIPE IS 4.3 INCHES

PIPE-FLON VELOCITY{FEET/SEC.} = 17.31

ESTIMATED PIPE DIAMETER(INCH) = 18,98  HNUMBER OF PIPES = 1
PIPE-FLOW(CES) = $.68

PIPE TRAVEL TIME(MIN.) = ©.88  Tc(MIN.} =  §.17

EONGEST FLOWPATH FROM NOOE  348.80 TO NODE 342,00 = $25.86 EEET.

FrxkdkkakirkdrdrdikbadishrhFr I I AR AERATRAFA TR A KT RNk n s b rka kb b etk bRk

FLOW PROCESS FROM NODE 344,80 TO MOOE 342.88 IS LODE = 1
>»3»»»>DESIGNATE INDEPENDENT STREAM EOR CONFLUENCE<<<a<
?>»22AND COMPUTE VARIOUS CONFLUENCED STREAM VAELES<<<<x

TOTaL NUMBER OF STREAMS = 2
CONFLUERCE VALUIES USED FOR TNGEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION{MIN.} = g.17
RAINEALE TINTEMSITY(INCW/MR} = 6£.33
TOTAL STREAM AREA{ACRES} = 1.2%

PEAK ELOW RATE{CFS} AT CONELUENCE = 568

P WOGsEngAReporisDrainagetydro
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** CONFLUENCE DATA *#

STREAM RUNGFF TC ENTENSITY AREA

NUMBER {CF5} (MIN,} {INCH/HOR Y {ACRE)
1 .61 4,35 B. G695 H.60
2 5.68 8.17 £.333 1.29

RATMFALL INTENSITY ANG TTME OF CONCENTRATION RATIO
COMFLUEMCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUMNOFF Tc TNTENSTTY
NuMBER (CFS}  (MTN,}  (TNCH/HOUR)
1 8.63 4.35 B.695
2 a.77 8.17 6.333

COMPUTED COMFLUENCE ESTIMATES ARE A5 FOLL(RS:

PEAK FLOMW RATE{CFS} = a.77  To(MIN.} =  8.17
TOTAL AREA{ACRES) = 2.2
LONGEST FLONPATH SROM MODE  348.80 TO NODE  342.08 = 525.88 FEET.

FEEFEAIILE R F R AR PR R K R RN KR R RN R E R R NA AR LT F TR AL AR R R R AT A R RF R E

FE(W PROCESS FROM NCGOE 342.90 TO NOOE 332,08 IS5 CODE = 31
»rrv>UOMPUTE PIPE-FLOW TRAVEL TIME THRY SUBAREA<<o<<
»a>»>USTNG COMPUTER-ESTTMATER FTRESIZE {MON-PRESSURE FLOW) <244

ELEVATION OATA: UPSTREAM{FEET} =  70E.00 DOMNSTREAM(FEET) =
FLOW LENGTH{FEET} = 268.08 MANNING'S N = 8.913
ESTIMATED PIPE DIAMETER(ENCH)} INCREASECG TO 12.060

695.688

OEPTH OF $10W TN 18.8 TNCH PIPE IS 6.5 INCHES

PIPE-FLON VELOCTTY(FEET/SEC.) = 11.34

ESTIMATED PIPE DIAMETER(INCH) = 18,88  NUMBER OF PIPES = &
PIPE-FLOM{CFS) = 9.77

PIPE TRAVEL TTME{MIN.} = 8.37  Tc{MIN.} =  B.54

LOWGEST FLOWPATH FROM NODE 348,89 TG NOOE  332.00 = 785.89 FEET,

FrkFrkvkkREdrsrht kil it trchib ekt kakkakd ke b kb hdkkak b bk ok Rk E R Rk kk

FLOW PROCESS FROM NODE 342.88 TG NOGE 332.88 IS CODE = 1

>>»>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<}

TOTAL WLMBER OF STREAMS = 2
CONFLUENCE WALUES USED FOR INDEPENCENT STREAM 1 ARE:

TTHME OF CONCENTRATION(MIN.) = g.54
RATNFALL TNTENSITY{IMCH/HR} = &6.18
TOTAL STREAM AREA(ALRES) = 2.38

PEAK FLOW RATE(CFS) AT CONFLUENCE = 9.77

L g T T T E L Ly N N T Y

FLOW PROCESS FROM NODE 338,80 TG NODE 336.89 IS CODE = 21

RESIDENTIAL (24, DU/AC OR LESS) RUNDFF COEFFICYENT = .699@
$.C.S. CURVE NUMBER {AM TI) = 92

IHTTTAL SUBAREA FEOW-LENGTH{FEET} = 12@. 88

i

7il.eo

UPSTREAM ELEVATION{FEET) =
DOWNSTREAM ELEVATTOM{FEET)} = 718,09
ELEVATION DIFFERENCE{FEET) = 1,88

SUBAREA OWERLAND TIME OF FLOW(MIN.} =

6.875
WARNTNG: TNTTIAL SUBAREA FLOW PATH LENGTH TS GREATER TLAN

THE MAXIMIM QVWERLANG FLOW LENGTH = G9.08

(Reference: Table 3-18 of lydrology Manual}

THE HMAXIMLM OVERLAMD FLOW LENGTH TS USED TN T CALCUMATTON!
196 YEAR RAINFALL INTENSITY{TNCH/4OURY = 7,669
SUBAREA RUNOFF(CFS) = 1.64
FOTAL AREA{ACRES) = .31

TOTAL RUNOFF{CFS) = 1.64

L L R T L L L 2 2 L e A LI T ]

FLCHS PROCESS FROM NODE 336.89 TO NOOE 334,98 IS5 CODE = 62
Paxe>C0MPUTE STREET FLOW TRAVEL TEIME THRU SUBAREA<cccx
»rrry{STREET TASLE SECTTON # 1 USED)<eq«x

UPSTREAM ELEVATTON{FEST) = 718.08 COWNSTREAM ELEVATTOM{FEET) = 698,30
STREET LENGTH{FEET) = 270.8@ CURB HETGHT{TNCHES} = 6.9
STREET HALPWTDTH(FEZET) = 39.80

OISTANCE FROM CROWN 70 CROSSFALL GRACEBREAK{FEET) =
INSEDE STREET CROSSFALL(DECIMALY = ©.818
OUTSIDE STREET CROSSFALL{DECIMALY} = &.918

18,98

SPECIFIED MUMBER (F HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL{DECTMALY = ©.820

Manming's FRICTTON FACTOR for Streetflow Section({curb-fo-curh) =
Mamming's FRICTTON FACTOR for Back-of-dalk Fiow Sectiom = 8.682600

B.0l5a

*TRAVEL TIME COMPUTED USING ESTIMATEQ FLOW(CFSY =
STREETFLOW MODEL RESULTS USTNG ESTIMATEQ F{Dh:
STREET FLOW OEPTH{FEET} = 9.32
HALFSTREET FLOOG WIOTIH{FELT) =  B.66
AVERAGE FLON VELOCITY(FEET/SEC.} =  4.3a
PRODUCT OF OEPTHAVELOCTTY(FT*FT/SEC.) =
STREET FLOW TRAVEL FIME(MIN.) = 1.84 Tc(MIN.} =
198 YEAR RATMFALL INTENSTTY(INCH/HOUR) = 6.928
RESIOEMTIAL {24. DU/AC OR LESS} RUNOFF COEFFICIENT = .6999
SOTL CLASSTFICATION IS “¢“
S.C.S. CURVE MUMBER (AMC I1) = 98
AREA-AVERAGE RUNDFF COEFFICIENT =
SUBAREA AREA{ACRES) =  B.B%
TOTAL AREA(ACRES) = 1,2

375

1.38
7.11

0.650
SUBAREA RUNOFF{CFS) =
PEAK FLOW RATE{CFS) =

4,23
5.69

END OF SUBAREA STREET FLOW HYORAULTCS :

DEPTH{FEET) = 2.35 HALFSTREET FLOOD WIOTH{FEET} = 18.59%

FLOW VELOCITY(FEET/SEC.) = 4.76  DEPTH*VELOCITY{FT¥FT/S£C.Y = 3.67
LONGEST FLOWPATH FROM MODE 333.8& TO NODE 334,80 = 359(.80 FEET.

FAFE R FEF A TR I I F L FEF R VR T FFF R AR L FL TR A TFE R KA RN ISR R AL 3R d Akt kAt sk Tk

FLOW PROCESS FROM NODE 334,99 TG NODE 332.88 TS5 CODE = 31
rrrCOMPUTE PIFE-FLOW TRAVEL TIME THRU SUBAREA<<<<«
3332 3USTNG COMPUTER-ESTIMATED PIPESIZE (NOM-PRESSURE FLOW)¢¢<<t

s
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ELEVATION CATA: UPSTREAM{FEEL) =  655.68 DOWNSIREAM{FEET) =  §94.8¢
FLOW LENGTH{FEEL) = 588 MANKING'S N = &.813
ESIIMATED PIPE DIAMETER{INCH) INCREASEQ T0 18.888

QEPTH OF FLOW IN 18.@ INCH PIPE IS 4,3 INCHES

PIPE-FLON WELOCITY{FEET/SEC.} = 17.31

ESTIMATED PIPE DIAMETER(INCH) = 18,80 HUMBER OF PIPES = 1
PIPE~-FLOW{CFS) = 5.69

PIPE TRAVEL TIME(WIN.} = £.886  Tc(WIN.) =  7.12

LONGEST FLOWPATH FROM NCOE 338,88 TO NOGE 332 .68 = U5, @8 FEET.

EE e A L E R R L AR s PR R R PR S L R LS s R R SR PR E AL S

FLOW PROCESS FROM MODE 334.9¢ TD NDOE 332.99 F5 COOE = 1
5323 DESIGNATE INOEPENOENT STREAM EOR CONFLUENCEocecx
»>»22AND COMPUTE VARIOUS COWFLUENCED STREAM VALUES <

CONFLUSNCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TINE OF CONCENTRATION{MIN.) =  7.%Z

RAINFALL INTVENSIVY{INCH/HR} = 6.5z

TOTAL STREAM AREA{ACRES) = 1.1%

PEAK FLOW RATE{CFS) AL CONFLUENCE = 5.69

** COMFLUENCE OATA **

STREAN RUNOFF Tc INTENSITY AREA

NUHBER (CFS) (MIN.)  (INCH/HOUR)  {ACRE)
2 9.77 8,54 6.157 1.18
2 5.6 7.12 6.928 .18

RATHEALL IMTENSITY AND TIME OF CONCENIRATION RATIO
COMFLUENCE FORMULA USED FOR 2 STREAMS,

#3 PEAK FLOW RATE TABLE *+

STREAM RUNDT Te INTENSITY
NUMBER {CFS) EMIN.)  (INCH/HOUR)
1 14.37 7.12 £.925
2 14.82 8.54 6.157

COMPUTED CONF{HENCE ESTIMATES ARE AS FOLEOWS:
PEAX ELOW RAIE{CFS) = 14.82  To{MIN.) = 2.54
TOTAL AREACACRES) = EN
LONGEST FLOWPATH FROM WODE 348.88 TO NODE

332.89 = 7ES. B3 FEET.

EELEE SR EEELE RIS RS SR EEE S LR ERE RSN ELELEEEEEE S ESEAREEESELR R EELEELEEET ]

FLOW PROCESS #ROM MODE 332,00 TO NODE 316.88 IS COPE = 31

604.88 ODWNSTREAM{FEET) =  6H1.&8Q
FLOW REMGTH{FEET) = 258.B8 MANMING'S N = &.el3
DEPTH OF FLOW IN 13.@ INCH PIPE IS5 18.56 INCHES

PIPE-FLOM VELOCTTY{FEET/SEC.} = 13.78

ESTIMATED PIPE OIAMETER(INCH} = 18.86  WMUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.82

PIPE TRAVEE TIME(MIN.) = 8.38  Tc(MIN.) =  B8.B4

LONGEST FLOWPATH FROM MODE 348 .88 TO MNODE 316.0@ = i835.88 FEEL.

EEE R s e L L R e e L L8 A i T A ST TE]

FLOW PROCESS #FROM NODE 332,86 TG NoDE 3l6.88 IS5 CODE = 1

#3523 DESIGNATE INDEFENMOENT STREAM FOR CONFLUENCE<<cce

i
H
]
i
H

TOIAL MUMBER OF STREAMS = 2
CONFLUENCE WALUES USED FOR INOEPENDEMT SIHEAM 1 ARE:

: TIME OF CONCENTRATION(MI%.) =  8.84
i RAINEALL INTENSITY(INCH/HR) =  6.@2
i TOTAL STREAM AREA(ACRES) = 3.37

PEAK FLOW RATE{CFS) AT CONFLUENCE = 14,82

R T T T L TP R T E T E P S S S g T

FLOW PROCESS FROM NODE 322.8¢ TO NODE 3g.a8 I3 (OGE = 21

RESIDENTIAL {2&. DUJAC OR LESS) RUNOFF COEFFICIENT = 5o
S0IL CLASSIFICATION IS “C*
5.0.5. CHRVE NUMBER (AMD II) = 98

REFGESHECSSGT

INITIAL SUBAREA FLOMW-LENGTH{FEET) = 12&.88
UPSTREAM ELEVATION{FELT) = 65900
COWNSTREAM ELEVAIION(FEET) = 695 .00
ELEVATION DIFFERENCE(FEET) = T e
SUBAREA DVERLAND TIME OF FLOW(MIN.) = 6.875

WARNING: INITIAL SUBAREA FLOW PAIH LENGTH IS GREATER THAN

THE MAXIMUEM OVERLAMO FLOW LENGTH = 68, i

{Reference: Table 3-1B of Hydrology Manual)

THE MAXIMUM OVERLAND FLOW LENGTI IS GSER IN T¢ CALCULATION!
188 YEAR RAINFALL ENTEMSITY({INCH/MOUR) = 7.669
SUBAREA RUNOFF(CFS) = 1.64
TOTAL AREA{ACRES) = @.31

TOLAL RUNOFF{CFS) = 1.64

FHALFER R TR WA TR AR AR R TR AL E R KNI R E e b d bk Ak AR FE R IR IR R R FFRF AT RAFAFTATREE N

FLOM PROCESS FROM MOOE  326.06 I0 NODE  338.88 IS CODE = 62
>>>»> COMPUTE STREET FLOW TRAVEL IIME THRU SUBAREA<cc<<
>5>55(STREET TABLE SECTIONM # 1 USED)<ce<q

LUPSTREAM ELEVATION(FEEY) = 698.88 OCOWNSTREAM ELEVATION(FEET) = &B5.88

STREET LENGTH(FEET) =  280.88 CURB HEISHI{T&CHES) = 6.8
STREET HALFWIDTH{FEET) = 2&.@@
OTISTANCE FROM CROWN TO CROUSSFALL GRADEBREAK(FEET) = 26.89

INSIDE STREET (ROSSEALL{OECIMAL) =
OUTSIDE STREET CROSSFALL(DECIMAL} =

&.818
.818

SPECIFIEQ NUMBER OF HALFSTREETS CARRYING RUNCFF = 1

STREET PARKUWAY CROSSFALL{DECIMAL} = @&.628

HManning's FRICTION FACTOR for Streetflow Section(curh-to-curb) =
Manning s FRICTION FACTOR for Back-of-Walk Flow Section = ©.98208

@.815¢

F*FTRAVEL TIME COMPUIED USING ESTIMATEOD FLOW{CFS) = 3.72
STREETFLOW MODEL RESULTS LISTHG ESIIMATED FLOW:
STREET FLOW DEPTH(FEET) = £.31

HALFSTREET FLODO WIDTH{FEET) = .28
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AVERAGE FEOW VELOCIIY{EEET/SEC,) =

4.62
PRODUCT OF DEPTHEVELOCITY{CT*ET/SEC.) =

1,43

STREET ELOW TRAVEE TIME{MIN.) = B.98 To{MIN.} = 5.88
188 YEAR RAINEALEL INTENSITY{INCH/HOUR) = 7.813
RESIDEMTIAL (24. DU/AC OR LESS) RUNOFE COEEFICIEMI =
SOIL CLASSIEICATION IS "¢®

5.C. 5, CURVE NUMBER (aMC JI) = 9¢

AREA-AVERAGE RUMOEF COEEEICIENT =
SUBAREA AREA{ACRES) = 3. 86
TOTAL AREA(ACRES) = 1.2

.£288

8,698

SUBAREA RUNOFE{CFS5) = 4.%6
FPEAK ELOW RAIE{CFS5} = 5.66

ENG OF SHBAREA SIREET EROW HYDRAULICS:

OFPIM(FEET) = .34  HALFSIREET ELOOO WIDTH(FEET) = 18.28@

ELOW VELOCITY{FEET/SEC.) = 5.85  DEPTH*VELOCITY{FT*ET/SEC.) = 1.74

LONGEST ELOWPATH EROM NODE 322.9@ TO NODE 3i1g.e8 = 379,89 FEET.

FNEREERVEAEEERAE R LR SRR R F LR R AT R LR FER T o pdr b vk s nbsadsrtkr nkr bt b ek bhe

ELOW PROCESS EROM WODE 318.08 TO BOOE S16.80 IS CODE = 31

>3 LOMPUTE PIPE-ELOW THRAVEE TIME THRU SUBAREA<<<<<
Fry>USING COMPUTER-ESTIMATED PIFESIZE (MON-PRESSURE FLOW) <<<<<

ELEVATION QATA. UPSIREAM{EEET) = GBZ.80 OOWNSTREAM{EEET) =
FLOW LENGTH(FEET) = S.BE MANNING'S N = 8.813
ESTIMATEQ PIPE QIAMETER(INCH) IWCREASED TO 1B, a0d

DEPTH OF FLOW IN 8.8 INCH PIPE IS 4.3 INCHES

PIPE-FLOW VELOCITY(EEET/SEC.) = 17.29

ESTIMATED PIPE OIAMETER{INCH) = 1B.88  MUMBER OF PIPES = i
PIPE-FLOW(CES) = 5.66

PIPE TRAVEL TIME(MI¥.) = @.868  Te(MIM.,) =  &.98

LONGEST FLOWPATH FROK MODE  322.88 TO MOOE  316.88 = 375.80 EEET.

P P PR N P P T T T e e T PP P B P L P L P Ry PR L P L e T P
FLOW PROCESS FROM NOOE 318.88 TO NODE 3I6.88 ES CODE = I
5335 >0ESIGHATE INDEPENDENT STREAM FOR COMELUEBNCE<<<<<
>33 3 >AND COMPUTE WARIOUS CONFLUEMCED STREAM VALUES¢<<<x¢

romeoos

IOTAE WUMBER OF STREAMS = 2

CONFLUENCE VALUES USED EOR INOEPENDENI STREAM 2 ARE

TIME OF COMCENTRATION{MIN.) =  6.98

RAINFALL IMTENSITY(INCH/HR) =  7.8%

TOTAL STREAM AREA{ACRES) = 1.17

PEAK ELOW RATE(CFS) AT CONELUENCE = 5.66

e COMFEUEMCE DATA **

STREAM RUKOEE Te INTENSITY AREA

NUMBER {CFS) {MIN.)  (INCH/HOUR) (ACRE)
1 14.82 5.84 G.815 5.37
z 5.66 .98 7.818 1,17

RAINEALE INTEWSITY AND TIME QF CONCENTRAIION RATIO
COMELUEMNCE EQRMUEA USED EQOR 2 STREAMS.

¥+ PEAY FLOW RATE TABLE *=
STREAM RUNOEE Te
NUHBER (CES) {MIN.)

INTENSITY
{ TRCE HOUR Y

3 18,39
2 19,60

.98
&.84

7.8le
6.919

COMPUTED CONFEUENCE ESTIMATES ARE AS EOLLOWS:

FPEMK FLOW RATE{CFSY = 15.65 To(MIN.) = g2.84
TOTAL AREA{ACRES) = 4.5
EONGEST FLOWPATH FROM NODE 348,88 TO NODE 316.86 = 1855 . @8 EEET.

EE R EL LS SRS R E RS AR E R PR R L R R R P TR EF TSR R TS Y

FLOW PROCESS FRCM NODE 318,88 TO NOOE 315.88 IS COGDE = 18

FEAFFFE X F R AR R AR TR AR R AR PR AR AFFEFEETH AL AR F AR R R Ak sk a2 2 kA F I FET AR RS

FLOW PROCESS EROM NOOE 336.88 TO NODE xIg.ed IS COOE = 21

»ryRATIONAL METHOD INITIAE SUBAREA AMALYSIS<<(<x

bR
RESIDENTIAL {24. DUSAC OF LESS) RUNDFE COEFFICIENT = .
SCIE CEASSIFICATION IS "C™

S.C.5. CURWE NUMBER [aMC II) = 5@

INITIAL SUBAREA ELCW-LENGTH{EEET) =  1B5.88
UPSIREAM ELEVATIOMN{FEEI) = 718.89
DOWMSTREAM ELEVATION{EEET) = Ti7 .84
ELEWATION DIEEERENCE{EEET) = 1.88
SUBAREA OVERLAND IIME OF FEOW{MIN.) = 6.433

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER IHAN
THE MAXIMUM OVERLANQ FLOW LENGTH = SE.22
(Reference: Table 3-1E of Hydrology Manual)
THE MAaXIMUM OVERLAMO FLOW LEMGTH IS USED IN T CALCULATION!
168 YEAR RAINEALL INIENSIIV{INCH/HOURY = ¥.353
SUBAREA RUMOFE{CES) = 2,69
TOIAL AREA{ACRES) = 8.53

TATAL RUNOFF{CFS) = 2.89

e e e E e s TR R E R RS B ES Y S
fLOW PROCESS #ROM NOOE 328,90 TO NODE 326.80 IS COOE = &2
533> >COMPUTE STREET FLOW TRAVEE TIME THRU SUBAREA<<<<x¢
>>>5>{STREET TABLE SECTION # 1 USED)<<<<¢

UPSIREAM ELEVATION{EERT) = 7¥27.88 DOWNSIREAM ELEVATIOM{EEEI) = 71B.88
STREET LENGTH{EEET) = 458 .88 CURE HEIGHT{INCHES) = ¢&.8

STREET HALEWIOTH{EELT) = 38.88

OISTANCE FROM CROWR TO CROSSFAEL GRADEBREAK{FEET) = 31B.88

INSIOE SIREET CROSSFALE (QECIMAL) = 8.318

OQUTSIOE STREET CROSSEALL{OECIMALY = 8.818

SPECIEIED MUMBER OF HALESTREETS CARRYING RUMOFE = 2

SIREET PARKMAY CROSSEALE{DECIMALY = 8.828

Marning s FRICTION FACTOR for Streetflow Section(curb-to-curk) = 8.8158
Marning s FRICTION FACTOR for Back-of-Walk Elow Section =  @.6208

FETRAVEL TIME COMPUTED USING ESTIMATED EEOW{{FS) =
STREETELOW MODEL RESHETS USING ESTIMATED FEOM:
STREET ELOW DEPTH(FEET) = @.42

14,64
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HAEFSTREET EEQOD HIDTH{FEET} = 14,18

AVERAGE FEQOW VEEOCITY(FEET/SEC.) = 3.68

PRODUCT OF DEPTHEVELOCITY{FT*FT/5EC. ) = 1.53
STREET FEOW TRAVEL TIME{MIN.} = 2.84 Tc(MEN.) = 8.52
186 YEAR RATNFAEE INTEMSITY{INCH/HBUR} = 6.1635

*USER SPECIFIEQ{SUSAREA}:
RESIDENTIAE (24, Qu/aC OF EEZS) RUMOFF COEFFICIENT = .59@0
5.C.5. CURME NUMBER (AMC II) = 2@

AREA-AVERAGE RUNOFF COEFEICIENT = &.6%0

SUBAREA AREA(ACRES) = 5.59 SUBAREA RUMOFE{CES) = 23.78
TOTAL AREA{AZRESY = &.1 PEMY FEOW RATE{CFS5) = 26.083
ENO OF SUBAREA STREET ELOW HYDRAUEICS:
DEPTH{FEET) = 8.48 HAEfSTREET EEQOD WIDTHM(EGET) = I7.93
FLOW VEEQUITY({FEET/SEC.) = 4.25  DEPTH*VEEQCITY(FF¥FT/SEC.) =  2.85
ENOTE: INITIAE SUSAREA NOMOGRAPH WITH SUBAREA PARAMETERS,
AaND | = 4%50.8 FT WITH HEEEVATION-DROF =  9.@ FT, IS 33.2 CF3,
WHICH EXCEEDS THE TOR-OF-CURB STREET CAPACITY AT NOOE 32R.80
EONGEST ELOWPATH EROM NODE 330,00 TG NODE 325.68 = 535,88 FEET.

B T o T T e e L TR LS I T T T IR L L TR L T T I

EEOW PROCESS EROM NOGE 33608 TO NODE 322.08 IS COOE = 13I

>35> »C0MPUTE PIPE-FEOW TRAVEL TIME THRU SUBAREAZ{<<<
3>3>2USENG COMPUTER-ES TIMATED PIPESIZE (NOM-PRESSURE FEOW)<ci<<

MEECESESSSSS=aSEInw

ELEVATION OATA: UPSTREAM{FEET} =  725.88 OOUNSTREAM{FEET) =

SR, BE
EEQW EENGTH{EEEY) = 226.880 MANNING'S N = 0.813
QEPTH OF FEOW IMN 18.0 IM{s PIPE IS 10.8 INCHES
PIFE-FEDOW VELOCITY({FEET/SEC.} = 23.44
ESTIMATED PIPE OTAMETER{INCH} = 18.08& NUMBER QE PIPES = I
PIPE-FEGW(CFS} = 26.83
PIPE TRAVEE TIME{MIN.} = &.18 TofMIN.Y = 8.68
EONGEST FECWPATH FROM HODE 336.08 TO NOQE 322.08 = 835.08 FEET.

R AR S S P T F T TR TPy PSP T T T LR e T
FEQW PRGCESS FROM NOGE 326.8¢ TO NOQE 322.88 IS5 CQDE = i
S>> 00ESIGNATE INDEPENDENT 5STREAM FOR COMFEUENCE<<<<x
TOTAE NUMBER OF STREAMS = 2
CONFEUEMCE WAEUES USED EQR THOEPEMOENT STREAM

==r PPE como=z

I ARE:

TIME OF CONCEMTRATION{MIN.) =  #.68
RATHFAEE INTENSITY({INCH/HR) = £.09
TOTAE STREAM AREA{ACRES} = .22

PENY ELOW RATE{CES) AT CONFEUENCE = 26.03

P Y N e s e e R R L e S ST ST LS S L R

FLOW PROCESS EROM MOOE 325.08 TO NOOE 324,80 I3 CODE = 21

*JSER SPECEFIEO{SUBAREA):

RESIOGENTIAE {24. DU/AC OR EESS) RUNDEF COEEFEICIENT = 7000
5.C.5. CURVE NUMBER (AMC II) = 29
INITIAE SUBAREA FEQW-LENGTH{FEET) =
UPSTREAM ELEVATION{FEET) = 786.00

120, 8

OOWNS TREAM ELEVATION{FEET) = Ta5.88
EEEVATION DIFFEREMCE(FEET) = I.80
SUBAREA OVEREAMNO TIME OF FEQW{MIM.) =

5.927
WARNING: INITIAL SUBAREA FEOW PATM EENGTH IS CGREATER THAN

THE MAXIMUM OVEREANG FLOW LENGTH = 60,08
(Reference: Table 3-18 of Hydrology Menual)
THE MAXIMUM OVERLAMD FLDW EENGTH IS USEQ IN Te ZALCUEATION]
100 YEAR RAINEAEE INTENSITY{INCW/HDURY = 7.782
SUBAREA RUNGFF (CFS) = 1.5%
TOTAE AKREA{ALRES) = B34

TOTAL RUNOEF {CF3) = 1.B85

AR AR AR R Y R R N A Akt X b A I F kI S R I AT RIS RXFFATEIRA RGO R TRk ks

Fidk PROCESS FrdM NODE 324.80 TO NOOE 322.00 15 CODE = g2

>y »COMPUTE STREET FEGW TRAVEE TIME THRY SUBAREA<<oC<
»>»>»{STREET TASEE SECTION # & USED)<ce<s

UPSTREAM EEEVATION(FEETY = 785.88 DOHNSTREAM ELEVATION(FEET) = 685.00
STREET EENGTH(FEET) =  380.80 CURB HEIGHT(INCHES) - 6.8
$TREET HALEWIOTR{EEET) - 38.80

OISTAMCE FROM CRDWM TO CROSSFAEE GRADERREAK(FEET) =
INSIDE STREET CROSSFAEL(DECIMALY} = ©.QL8
QUTSIOE STREET CROSSFAEE{OECIMAE) = 8.0I8

28,08

SPECIFIED MUMBER OF HALFSTREETS CARRYING RUNGFE = 1

STREET PARKWAY CROSSFAEE (DECIMAE) = 0.028

Manping’s FRICTIDN EACTOR for Streetflow Section{curb-to-curb) =
Manning's FRICTION FACTOR for Sack-of-Walk Flow Section = £.8280

28150

**TRAVEE TIME COMPUTED USING ESTIMATEG EEQW{CES} =

STREETFECW MODEE RESULTS USING ESTIMATEQ FEQW:

STREET FLOW OEPTH{EEET) = 8.3t

HAEFSTREET FEDDD WIDTH({FEET) = 5.47

AVERAGE FLOW VELOCITY{EEEYT/SEC.) =  4.88

PRODUCT OF OEPTHRVEEQCTITY(FTFFT/SEC.) =
STREET FEOW TRAVEE TIMG(MIN.) = I.3%
308 YEAR RAINEALE INTENSITY(INCH/HOUR) =
*USER $PECIFIED(SUBAREA)
RESIDENTIAL (24. DU/AC OR LESS) RUNOFF COEFEICIENT =
$.C.5. CURVE NUMBER (AMC II) = 98
AREA-AVERAGE RUMOEE COEFFICIENT =
SUBAREA AREA(ACRES) =  @.87
TOTRAE AREA(ACKES) = 1.2

3.9%

1.47
Te{MIN.) =
6.825

7.28

LGR0E

B.493
SUBAREA RUNOEFECFS) =
PERX FLOW RATE(CFS) =

4.18
5.72

ENDG OF SUBAREA STREET FEQOW HYDRAUEICS:

PERTH(FEETY = ©.3¢  HALFSTREET FLODD WIDTH(FEET) = 18.20
ELOW VEEQCITY(FEET/SEC.) = S5.I3 DEPTH™EECCITY{ET*FT/SEC.) =
EQNGEST FLOWFATHt FROM NODE 325.00 0 NOOE 322.88 =

1.76
SoE. 08 FEET.

LR EE L LS LIRSS R LA L E RS EE SR IR SRR LR R N R E R LT S P

FEGW PROCESS FROM NOOE 324.88 TO WODE 322.88 IS5 CODE = I

2rr»»DESTENATE INDEPENDENT STREAM FOR CONFEUENCE<<<<x
220 AND COMPUTE VARIOUS COMFEUENCED STREAM WAEUESc{acq

TOTAE MUMBER OF STREAMS = 2

PHOSGERs Reports\Drainageiyd:n
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CONFLUENCE VALUES USEQ FOR INOEPENOENT STREEM 2 ARE:

TIME OF CONCENTRATION(MIN.} =  7.28

RAINFALL INTENSITY{INCH/HR} = 6.82

TOTAL STREAM AREA{ACRES) = 1.21

PEAK FLOW RATE{CFS) AT CONFLUENCE = 5.72

## CONFLUENCE DATA #*

STREAM RUNOFF Tc INTENSITY AREA

NUMBER {CFS) (MIN.)}  {INCH/MOUR)  {ACRE)
3 26.83 8.68 6,893 6.12
2 s.72 7.28 6.825 1.21

RAINFALL IMTENSITY AND TIME OF CONCENTRATION RATIQ
CONFLUENCE FORMULA USEG FOR 2 STREAMS,

= PEAX FLOW RATE TABLE **

STREAM REMOFF Tc INTENSITY
NUMBER (CFS)  (HIN.}  (INCH/HOUR)
1 27.55 7.28 §.825
2 31,14 5.68 6.893

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE{CFS) = 31,14 TofMIN.} = 8.68
TOTAL AREA{ACRES) = 7.3
LONGEST FLOWPATH FROM HODE 333,84 TO NODE 322,08 = 855,08 FEET.

FRENRFATRAAF SR SR Frbcdrrrerdsdrdzdriiadrhbrsdsdabbisir b dnbarhpkakerhnness

FEOW PROCESS FROM NOOE 322.8d TO NOOE e.ek I5 C00E = 31

2rerCOMPUTE PIRE-FLOW TRAVEL TIME THRU SUBARTA<<<<¢
>332 3USING COMPUTER-ESTIMATED PIPESIZE (RMON-PRESSURE FLOM)<<<<<

TmoonEnCrTonECISTCOSSCTSSSSTSSSSO ==

681.88

ELEVATION QATA: URSTREAM{FEET) =

£82.88 OOWNSTREAM(FEET) =
FLOW LENGTH{FEET} = 25.88  MANNING'S N = &.813
DEPTH OF FLOW IN 24.@ INCH PIPE IS 15.2 EWCHES
PIFE-FLOW VELOCITY({TFEET/SEC.Y = 14.8%
ESTIMATED PIPE CIAMETER(ENCH) = 24.8@  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 31.14
PIPE TRAVEL TEME(MIN.)} = ©.83  To(MIN.} =  £.71
LONGEST FLOWPATE FROM NOOE  336.68 TO NOOE  316.88 = $86.88 FEET.

P Y e I E A L T e e e e R S L L PR E L LY

FLOW PROCESS FROM NOOE 322.88 TO NODE 316.08 I8 COOE = 11

#% MAIN STREAM {OMFLUENCE DATA *2

STREAM RUNOER TC INTENSITY AREA
NUMBER {CFS} {MIN.)  (INCHAHOUR}  {ACRE}
1 31,14 8.7t £.888 7.33
LOMNGEST FLOWPATH FROM NOOE 138.88 TD NOGE 316.98 = 880 .30 FEET.
*% MEMORY BANK # 1 CONFLUENCE DATA *=
STREAM RUMNOEF T INTENSITY AREA
HUMBER {CFS) (MIN.Y  {INCH/HOURY  {ACRE)
1 19.6% 8,84 6,419 £.54

LONGEST FLOWPATH FROM NOQE 345.de TO NOOE

316.86 =  1835.48 FEET,

** PEAK FLOM RATE TABLE »*
STREAM  RUNOFF Te INTENSETY
HUMBER (CFS) (MIN.Y  {INCH/MOUR)

1 54.52 5.7 §.888

2 S8.51 .84 $.815
OMPUTED CONFLUEBNCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE((FS} = $8.52  To{MiN.) = B.71
TOTAL AREA(ACRES) = 11.9

FEFE R F R TR R F A FE AR R TR AR AR F AR R R A R R E AR R Rk e r kL A Rk SR R E S R EXE R E RS

FLOW PROCESS FROM NOGE 322.88 TO NJCE 316,88 X5 C00F = 12

LR R R R e R R P R E R R EA T L P L ES TS

FLOW PROCESS FROM NOOE 316,48 TO NOOE 314.88 IS CODE = 31

ELEVATEDN DATA: UPSTREAM{FEET} = 681,80 OOWNSTREAM{FEET} =
FLOW LENGTH(FEET) =  325.80 MANNING 'S N = #£.813
OEPTH OF FLOW IN  24.9 INCH PIPE IS 17.6 INCHES

65E.88

PIPE-FLOW VELOCITY{FEET/SEL.} = 28.52Z

ESTIMATEQ PIPE OTAMETER(INCH) = 24.88  WNUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 58.52

PEPE TRAVEL TIME(MIN.) = 8,26  Tc@UN,) =  §.57

LONGEST fLOWPATH FROM NOGOE 348.98 TO NODE 314,89 = 136d.8d FEET,

FEF R R R E R R R TR R A F I I I F I FFFFCF AR A FH A TFFFEFFHA A RBEF AT R RL AR IR R bbb ek ad b

FLOW PROCESS FROM NODE 316.@8 T0 NOOE 314.8@ IS CO0E = 1

TOTAL MUMBER OF STREAMS = 2
CONFLUENCE WALLES UREQ FOR INDEPENGENT STREAM T ARE;

TIME OF CONCENTRATIOR(MIN.} = g8.97
RAINFALE INTENSITY{IMCH/HR} = 5.56
TOTAL STREAM AREA{ACRES) = 11.87

PEAK FLOl RATE{CES) AT CONELLENCE = 58,52

P T T R E e R e P L R e T i R L e e Y T 5

FLOW PROCESS FROM NODE 312.88 TO NOOE 31l.8d 15 {008 = 231

RESEGENTIAL {14.5 DU/AC OR LESS} RIMCEF COEFFICIENT = .6888
SOIE CLASSIFICATION IS5 "C™
5.0.5. CURVE NUMBER (aMl II) = B6

INETIAL SUBAREA FLOW-LEMSTH{FEET} = 14¢.0¢
UPSTREAM ELEVATION{FEET) = BE7 .38
COMWMSTREAM ELEVATION{FEET} = 678.840
ELEVATION DIFFERENCE{FEET} = 2.68

P4095Enar RepartsiDrainageHytin
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SLBAREA OVERLANO TTME OF FLOW{MIN.,) =

4,843
WARNIMG: TNETTAE SUBAREA FLOW PATH LEMNGTH IS5 GREATER THAN

THE MAXIMUM OVERLAND FLOW EEMGTH =  TO8.9¢
{feference: Table 3-T8 of Hydrology Manual}
THE MAXTMUM OVERLAND FEOW ELEMGTH IS USEQ Tk To CALCULATTON?

100 YEAR RAINFALL TNTENSTTY{TNCH/HOUR) = &.885

NDTE: RATNFALL TNTENSTTY IS BASED OM Tc = S-MINUTE.

SUBAREA RUNOFF{LFS} = 1.20

TOTAL AREA{ACRES) = 8.23  TOTAL AUNDFE(CFS) = 1.20

PR R R kR T R R R N N E N IR NI 2 2 9)

FL0K PROCESS FROM WODE 377.26 70 NODE ILg. R TS5 CODE = 63

Saer>COMPUTE STREET FLOW TRAVEL TTME ETHRU SUBAREA<<<c¢
»>>»2(STREET TABLE SECTTON # 7 USED)<<<<<

UPSTREAM ELEVATION(FEETY = 678.86 DOWNSTREAM FLEVATION(FEET) =
STREET LENGTH(FEETY = 200.88  CURS HEIGHT(TNCHES) = 6.0

STREET HALFWTDTH{FEET) = 30.08

B62.08

DTSTANCE FROM CROWN TO CROSSFALL GRADEBREAK{FEET} =
THSTOE STREET CROSSFALL{DECTMAL} = 9.818
OYUTSTIOE STREET (ROSSFALL(DECTMAL} = 8.918

2. 99

SPECTFTED MUMBER OF HALFSTREETS CARRYING RUNOFF = 71

STREET PARMWAY CROSSFALL{DECTMALY = @.828

Mannings FRICTION EACTOR for Streetflow Sectien{curb-to-curb) =
Hanning's FRICTION FACYOR for Back-of-Walk Flow Section = 0.8288

B.9158

FETRAVEL TTME COMPUTED USING ESTIMATED FLOW(CFS) =
STREETFLOW MOBEE RESULTS USING ESTTMATED FEOW:
STREET FEOW DEPTH(FEET} = ©.%6
HALFSTREET FLOOO WIDTH{FEET} = 5.47
AVERAGE FLOW VELOCITY(FEET/SEL.) = 5.
PROOUCT OF DEPTHEVELOCTTY(FT*FT/SEC.) =

STREET FLOW TRAVEL TTME(MTR.} =  B.65  Tc(MiM.) =

196 YEAR RATMFALEL INTEMSITY(INCH/HOUR) = B8.189

RESIDENTIAL (14.5 OUfAC DR LESSY RUNDFF COEFFTCTENT =

SOTL CLASSIFTCATTON 15 "C

5.C.5. CURVE MUMBER {AMC II} = 86

AREA-AVERAGE RUNOFF COEFFTCTENT =

SUBAREA AREA{ACRES)} = a.48

TOTAL AREA{ACRES) = 8.7

2,38

15
T1.34
5.46

. 6889
g.588

SUBAREA RUNOFE(CFS) =
PEAK FLOW RATE{CFS) =

2.38
3.48

END ©F SUBAREA STREET FLOW HYDRAULICS:

OEPTH{FEET} = ©.29 RALFSIREEY FLODD WIOTH{FEET} = 7.83

FLOW WELOCTTY{FEET/SEC.} = 5.4% DEPTH*WELOCITY{FET*FI/SEL.) = T.5%
EONGEST FEOWPATH FROM HODE 3iz.98 70 NODE 3Tg.88 = 348.88 FEET.

ERE AR AR P RN R R A TR T AL R kR R A R RN AR RN AN KSR RN AR AR EREFFETF KA

ELEVATION DATA: UPSTREAM{FEET} =

FLOW PROCESS FROM NODE 31,88 TO NODE 374.0¢ IS COPE = 37
>22>2>COMPUTE PTPE-FLOW TRAVEL TIME THEL SUBAREAL<c<<
>33 2>LSTNG COMPUTER-ESTTMATED PTPESIZE (MNON-PRESSURE FLOM}<<ocd

659.60 DONNSTREAM{FEET) =
MANNTNG'S N = &.B13

658.88

FEOW LENGTH{FEET} = 25.88

ESTIMATED PIPE OQIAMETER{INCH} TNLREASED TO 1B.989¢

DEPTH OF FLOW TN TE.@ THCH PTPE 75 5.7 TNCHES

PIPE-FLON VELOCITY({FEET/SEC.) = 8.48

ESTTMATED PTPE OTAMETER{TNCH} = TE.@8 MIMBER OF FEPES = 7
PTPE-FLOW{CFS) = 3.49

PIPE TRAVEL TTME(MIM.) = ©.85 TC{MIN.) = 5.54

LONGEST FEOWPATH FROM NCDE 312.88 70 NCDT 374.89 = 365.868 FEET.

AERER AR R R R R AR A R R N A I R R R X T F N IR F I LRSS F LA TR FFRAFRRAFRFE AN

FLOW PROCESS FROM NOOE 339.89 70 NODE 374.98 75 COOE = 7

»»3>»>0ESIGHATE INOEPEMOENT STREAM FOR CONFLLENCECcc¢<
>»>>pAND COMPUTE WARIOUS CONFLUENCED STREAM WALUES (<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE WAEUES USED FDR TNOEPENDENT STREAM 2 ARE:

TIME OF CONCENTRAYION(MIN.} =  5.54

RATNFALL TNTENSTTY{TNCH/HR) = §.74

TOTAL STREAM AREA{ACRES) = 8.77

PEAX FLOW RATE(CFS) AT CONFLUENCE = 3.4

#+ CONFLUENCE OATA **

STREAM RUNDFF Tc INTENSITY AREA

NUMBER {ers) {MTN.}  (TNCH/HDUR)  (ACRE}
1 5B8.52 5.07 5,964 17.87
2 3.49 5.54 8.142 @.7%

RAIMFALL THTENSTITY AND TIME OF COMCENTRATTON RATTO

CONFLUENCE FORMULA USED FOR 2 STREAMS.
*+ PEAK FLOW RATE TABLE **
STREAM RUMOFF Tc TNTEMSTTY
WUMBER {CF5} {MIN.}  {INCH/HOUR)
7 34,467 5.54 8,143
2 53,88 8.97 5.964
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLEOWS:
PEAX FLOW RATE(CFS) = S53.98  Tc(MIN.} = 8.97
TOTAL AREA[ACRES) = 1.6
EONGEST FLOWPATH FROM NODE 343,88 TD HODE 314.88 = 1358.68 FEET.

L T L R R T T I P T R L L

FLOW PROCESS FROM NOGE 3140 TO NODE 390,99 IS 0Bk = 31

>>2» 2 COMPUTE PIPE-FEOW TRAVEL TIME THRU SUBAREA<<<<«
»>32>USTNG COMPUTER-ESTTMATED PIPESTZE (NON-PRESSWRE FLOW)<<e<k

657.8¢

ELEVATTON OATA: UPSTREAM(FEET) =  65B.88 DONNSTREAM{FEET} =
FEOW EENGTH{FEET) = 5.88  MANNTNG'S N = §.813
DEPTH OF £{0W IN 2.8 INCH PIPE I5 14.1 THCHES

PTPE-FLOW VELDCTTY{FEET/SEC.) = 38.98

ESTTMATED PIPE DIAMETER{INCH} = 21.89 NUMEER OF PTPES = 7
PTPE-FLOW{CFS)} = 53.98

PTPE TRAVEL TTME(MIM.} = 8.98 To(MTH.} = 8.97

LONGEST FLOWPATH FROM WOGE 345.88 TO NOOE 386.88 = T365.08 FEET.

EEE R RS LR ERES LR EE L L L R e N e R R R R R LS PR A L b
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FEDW PROCESS FROM HOOE 314.88 TO NOOE 386.80 15 C00F = 1

333> 2DESIGMATE INOEPENDENT STREAM FOR CONFEUCNCT ¢<<e¢

TOTAL WUMBER OF STREAMS = 2

CONFEQENCE VALULS USEQ FOR INDUPUNDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) =  2.97
RAINFALE INTEMSITY(INCH/HR) =  5.96
TOTAL STREAM AREA(ACRES) =  12.5%

PEAK FLOW RATE(CFS)} AT CONFLUENCE = S3.828

FUFXF AL F I F AL A TR R R R AR F R AP R AR AR RN RRF KA F KA F LY I FAXY AR AFLIF A ETL

Friw PROCESS FROM NODE 368.80 TO NODE 3@7.88 5 CODE = 21

Py p>RATEONAL METHOD INITIAL SUBAREA AMALYSIS<c<<<

RESIDONTIAL (24, OUJAC OR LESS) RUNOFE COEEFICTENT
SOTL CLASSIFICATION IS “C"
§.C.5. CURVE NUMBER (AMC IX)} = 08

INFTIAL SUBAREA FLOW-LENGTH(FEET} =  128.09
UPSTREAM ELLVATION{FEET} = 653,00
DOWNSTREAM ELEVATION(FELT) =  682.00
ELEVATION DIFFERENCE(FEET) = 1.6@
SUBAREA OVERLAND TIME OF FLOW{MIN.) = 6.875

WARNYSG: YIMITIAEL SUBAREA FEOW PATH LONGTH IS GRUATER THAM
THD MAXIMUM OVERLAND FLOW LENGTH = 5Q.08
{Reference: Table 3-18 of Hydrology Manual)
THE MAXEMUM OVERLAND FLOW LOMNGTH IS USCD IN To CALCULATION!
108 YUAR RAINFALL INTENSITY(INCH/HOUR} = 7.662
SHBAREA RUMOFF(CFS) = 1,232
TOTAL AREA(ACRLS) = .23

TOTAL RUNOFF{CFS) = .22

EERRAEYEFRAL RN FRLDF RGP FhIRa TRtz r sk skt skambdedsmtrbatahshkra skt s s

FLOW PROCESS FROM HNODE 337.98 TO NODE 384.90 IS COGE = &2

w353 3L0MPUTE STRECT FLOW TRAVEE TIMD THRU SUBAREA<(4¢

»>52>3 (STREET TABLD SECTION # 1 USEO}<cce<

UPSTREAM CLEVATION(FEETY = 682.60 DOWNSTREAM EEEVATION{FEET) = 652.20
STREET LEMGTH(FEET} = 258,88 CURB HEEGHE(INCHES) = 6.8

STRECT HALFWIDTH(FEET) = 38.88

DESTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =
IHSIDE STREET CROSSFALL{OECIMaL) = 8.018
OUTSIDE STREET CROSSFALL{DECIMALY = &.418

0,80

SPLCIFIED MUMBER OF HALFSTRECTS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL{DECIMALY = £8.828

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb} =
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.9208

. 8153

2YTRAVEL TIME COMPUTED USING USTIMATED FLOW(CFS) =
STRCETFLOW MODEL RESULTS 1ISIMG ESTIMATESD FtOW:
STREET FLOW DEPTH(FEET) = ©.29

HALFSTREET FLOOD WIDTH{FEET) =  7.28

AVERAGE FLOW VEEDCITY(FEET/SEC.Y = 5.54
PROOUCT OF DUPTHEVELOCETV(FT*FT/SEC.} = 1.52

3.78

@.75 G.53

STREET FL{W TRAVEL TIME(MIN.) =
168 YEAR RAINFALE INTENSITY(INCH/HOURY =
ROSIDENTEAL {24. OU/AC OR LESS) RUMOFF COEFFICIENT = 6908
SOIE CEASSIFICATIEON IS “C”

5.0.5. CURVE mUMBLR [AMC II) = 9B

AREA-AVERAGE RUNOFF COEFFICIENT =

To(MIN, ) =
F.112

B.69%
SUHBAREA RUNDFF(CFS) =
PERK FLOW RATE(CFS) =

SUBBREA AREA{ACRES) = 1.81
TOTAL AREA(ACRES) = 1.2

&, 896
6.85

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = ©.33  HALFSTREEYT FLODD WIDTH(FEET) =  9.47

FLOW VELOCITY(FEET/SEC.) = 6.12 DEPTHSVILOCITY(FT*FT/SEC.) =  2.83
LONGEST FLOWPATH FROM MODE  368.80 TO NOOE  306.80 = 370.08 FEET.

ERE S L RN R R N s L R I N SN L RN T AT E T FFFLE S

FLOW PROCTSS FROM WOOE 397.4@ TO NODE 306,88 IS CODE = 1
Fr2e>RESTGNATD INDEPCNOENT STRCAM FOR COMFLUENCE<<¢<<
5335 AND COMPUTE VARIDUS COMFEUENCEOQ STREAM VAELES{<<<<

TOTAL WUMBER OF STREAME = 2

mrmoo EE

CONFLUENCE VALUES USED FOR INDEPEMDENT STREAM 2 ARE:

TIMC OF CONCENTRATION{MIN.} = 6.83

RAINFALL INTENSITY(INCH/HR) = 7.11

TOTAL STREAN AREA{ACRES) = 1.24

PEAK FLOW RATE(CFS) AT CONFLUENCE = 589

#* CONFLUENCE DATA %

STRCAM RUMOFF Tc INTENSITY AREA

HUMBER (CF5) (MIM.}  (IMCH/HOUR)  (ACRE)
1 53,88 8,97 5,963 12.58
2 6.89 6.83 7.312 1.24

RATMFALE INTEMNSITY AMO TIMC OF CONCENTRATION RATIO
CONFLUENCT FORMULA USED FOR 2 STREAMS.

** PEAX FLOM RATE TABLE *¥

STREAM RUNDFF Tc INFUNSETY
HUMBER {CFS5) (MI%.Y  {INCH/HOUR)
1 58.58 6.83 7.132
2 $8.18 8.97 5. 963

COMPUTED COMFLUENCE TSTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 58.18  Te(MIN.) = 8.97
TOTAL AREA{ACRES) = 13.8
EONGLST FLOWPATH FROM NOOE  348.80 TO NODE  306.80 =  1365.6@ FEET.

Fidgpdkdkdrdrrdr bbb RE R FFAFEEFFIRFFERAFF R IR AT ARFR A A NIRRT Rk kA kbbb ax ki x

FLOW PROCESS FROM NODE 366,88 O NOOE 384,88 IS CODE = 31

>33 COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»2»USING COMPUTER-ESTIMATED PIPESIZE {NON-PRESSURE FLOW}e<<<<

FENIECSCSnCTSSSSCOEESnNZSSSIOISTToSSSoSoamSTooonT ==z =

ELEVATION DATA: UPSTREAM{EEET} = 657.98 DOWNSTREAM(FEET) = £50.00
FLOW LENGTH{FEET) = 25,88  MANNING'S N = 8.413
DEFTH OF FLOW Ed 21,8 INCH PIPC ES 12,3 INCHES

PEPC-FLOW VELOCITY(FEET/SEC.) = 36.11

FW0SREngReports'Drainagetlyd:o
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ESTIMATED PIPE DIAMETER(INCH) = 21.8@ NUMBER OF PIFES = 1

PIPE-FLOW(CFS) = S8.18
PIPE THAVEL TIME(MIN.Y = @.@1  Tc{MIN.) =  6.98
LONGEST FLOMPATH FROM NOOE  348.8@ TO NGOE  384.8@ =  1398.8@ FEET.

LR R I I R E AR L PRSP A R R EE SR AL AT RS R R R EE RS EEEEEE LS LT LN
FLOW PROCESS FROM HODE 3B4.0¢ TO NOOE 3g6.88 IS CO00E = 51
Py >COMPUTE TRAPEZOIOAL CHAMNEL FLOWz<<<<
32732 TRAVELTIME THRU SUSAREA (EXISTING ELEMENT}ecaq

ELEVATION DATA: UPSTREAM{FEET} = 6508.68 OOWNSTREAM{FEET)

= 648.5@
CHANNEL LENGTH THRU SUBAREA(FEET) = 148.@@ CHANMEL SLCPE = 8.8188
CHANNEL SASE{FEET) = S@.8¢ “Z" FACTOR =  $.@8¢
MANNING'S FACTOR = £.835  MAXIMUM DEPTH(FEET) =  2.89
160 YEAR RAINFALL INTENSITY{INCH/HOUR) = 5.585
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COSFFICIENT = 3668
SOIL CLASSIFICATION IS "C”
S.C.S. CURVE NUMBER (AMC II) = 76
TRAVEL TIME COMPUTEG USING ESTIMATED ELOW(CFS) = S8.51
TRAVEL TIME THRU SUBAREA SASEQ O VELOCITY(FEET/SEC.) =  2.46
AVERAGE FLOW DESTH{FEET) = ©.45 TRAYEL TIME(MIN.} =  8.0S
Te(MIN.) = 9.93
SUBAREA AREA(ACRES) = @.33 SUBAREA RUNOFF(CFS) =  @.66
AREA-AVERAGE RUNDEF COEFFICIENT = 8,681
TOTAL AREA{ACRES) = 14.3 PEAK FLOW RAYE(LFS) = S8.18
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©.45 FLOW VELOCITY(FEET/SEC.) =  2.45
LONGEST FLOWPATH FROM NODE  348.@8@ TC NOOE  300.80 =  1536.08 FEET,

LEES RS R TR RLR R WA TN FFATF Y Sk FREr il b erFrrivsfdrrristsriatibtsis bt s s s

FLOW PROCESS FROM NODE Iab.pe TO NODE gp.8a IS CODE = Bl

168 YEAR RAINFALL INTENSITY({INCH/HOUR) = 5,585
RESICE#TIAL (1. DUSAC OR LESS) RUNOFF COEFFICIENT = 3668
SOIL CLASSIFICATION IS "C°
S.L.5. CURVE MUMBER {AML II} = 7g
AREA-AVERAGE RUNOFE {OEFFICIENT = @.6B@7

SUBAREA AREA{ACRES} = B.ag SUBAREA RUMOFF{CFS) = 8.68
TOTAL AREA{ACRES) = 14.1  TOTAL RUNOFF(CFS) = 58.18
TCEMINGY = 9.93

MOTE: PEAKX ELOW RATE DEFAULTED TO UPSTREAM VALUE

ENG OF STUDY SUMMARY:
TOTAL AREA(ACRES} B 14,1 Tf(MIN.) = G.83
PEAK FLOW RATE(CFS) = SB.18
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RAIIONAE METHOD EYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGC COUNTY FLOOO CONIROE DISIRICI
2083,1985,198F HYOROLOGY MANDAL
{c) Copyright 1982-2@12 Advanced Engineering Software (aes)
Ver. 19.9 Release Qate: @6/81/2022 License I0 1589

Analysis prepared by:

wEA Rk Tk kR R g kAT DR ERR ekt pEOrR TRATTON OF STUDY FFF Rt rbyid ks vty eiras

* HARMONAY GROVE *
* N 4695.07 #
* RASIN 4@8 - PROPOSED CONDIIION - 188-YEAR SIORM EVENI *

B T T L T L L L L L LT

FILE NAME: 5408P160. DA
TIMESOAIE OF SIUOY: 17:81 11/18/281%

2803 SAM DIEGO MANUAL CRITERIA

USER SPECTFIED STORM EVENI(YEAR) = 188.@8
£-HOUR OURATION PRECIPITATION {INCHES) =
SPECIFIEQ MINIMUM PIPE SIZE{INCH) - 1B.9¢
SPECTFIED PERCENT DE GRADTEMIS (DECIMALY ID USE FOR ERTCIION SEOPE = 8.98
SAN DIEGO HYOROLOGY MANMUAL "C"-VALUES USEQ FOR RATIONAL METHOD

NOIE, USE MODEIEIED RATIONAE MEIHOO PROCEQURES FOR CONFLUENCE AMALYSIS
*YSER-DEFINED SIREEI-SECITOMS EOR COUPLED PEIPEELOW aND SIREEIELOW MODEL*

3.38¢

HALE- CROWN TO  STREEI-CROSSFALL: CURE GUITER-GEQMEIRTIES: MANNING
WIOIM CROSSFALE Ti- / QUT-/PARK- HEIGHT WIDTH LIP HIKE FACYOR

D, (ED) (EI)  SIOE / SIOE/ WAY  (EI) (FI) {FI) (EI} {(m)
1 3e.e 26.9  ©.918/0.818/9.828 ©.5¢  2.00 8.9313 @.167 8.0158

GLOBAEL SIREEI ELOW-CERIH {ONSIRAINIS:
1. fielative Flow-Depth = 8,88 EEEI
as {Maximum Allowable Street Flow Depth) - (JTop-of-Curb)
2. {Oepth)*{Velocity)} Constraint = &.8 (FT*FT/S)
*STZ2E PIPE WITH A FLOW CAPACITY GREAIER THAM
DR EQUAL IO IHE uPSIREAM IRTBUTARY PIPE.*

FEERRAR R AR RN YRR AR R R AT R R Rk F R P A R F R R F TR T ¥R E R TR FTFU TR E AT FFH S

FLOW PROCESS EROM NODE A7Z.88 IO NOOE 478,86 IS CODE = 21

NATURAL OQESERT LANDSCAPING RUNOFF COEEFICIENI = 3588
S50IL CEASSIFICAIION IS "p”
S.C.5. CHRVE MUMBER (a4MC IX} = BE

F W05 En Reports rainageHydio
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INIITAL SUBAREA FLOW-LENGTUH{FEET} = 2110.88
UPSTREA ELEVATION(FEET) = SEI. B0
OUWMSIREAM EEEVAIION(EEEI} = 875.68
ELEVATTON DIFFERENCE(FEEI} = 165,80
SUZAREA DVERLAMO TIME OF FLOW{MIN.} = &.267

WARNING: INITIAL SUBAREA FLOW PAIH LENGIH 15 GREAIER IHAN
THE MAXTMUM OVERLANO FLOW EENGTH = 1¢6. 088
{Reference; Table 3-1B of Hydrology Manual)
THE MAXIMUM OVEREAND FLOW LENGIH IS USED I Yo CALCULATIION!
18@ YEAR RAINFALL INTENSIIV{INCH/HOUR) = 7.516
SUBAREA RUNOFF{CES) = 3.42
TOIAL AREA(ALRES) = 1.3¢

TOIAL RUNGFE{CFS) = 3.42

LR R R S E A R e E s TR R R T T E L T T T Ry

FLOW PROCESS FROM BOOE 478.88 T NOOE 468.8¢ I5 COPE = 51
r»>»2COMPUTE IRAPEZOIOAL CHANBEE FEOW<<gex
»22>pIRAVELIIME THRU SUBAREA (EXISIING ELEMENI)<<<<<¢

ELEVAIION OATA: UPSTREAM{FEST) =  £75.08 DOWNSIREAM(EE$I)
CHAMNEL LENGIH IHRU SUBAREA{EEEI} = 1480.80 CHANNEL SLDPE
CHANNEL BASE(FEEI} = 18.98 “ZI" FACTOR = .00
HMANNING'S EACIOR = B.835  MAXIMUW DEPIH{FEEI} = 1.8@

108 YEAR RAINFALL INIENSIIY(INCH/HOUR) = 5.694
*USER SPECIEISIHSUBAREA):
NATURAL OESERT LANOSCAPING RUNOEE COEEFICIENT = , 3500
5.C.5. CURVE NUMBER (AMC IT} = 88
IRAVEE TIME COMPUIED USTMG ESTIMAIEO FLOW(CES) = 28.78
TRAVEL TIME IHRU SUBAREA BASED ON VELOCITY(EEET/SEC.} = 7,31
AVERAGE FLOW DEPIH(EEEI) = ©.35 TRAVEE IIME(MIN,} = 3.37
TC(MIN.} = 9.54
SUBAREA AREA{ACRES} =  25.98
AREA-AVERAGE RUNDFF COEFFICIENT =
I0IAL AREA{ACRES) = 27.2

noal
m
)
Lo
4]
<

SUBAREA RUNOFF(CESY =
9.358
PEAK FLOW RATE{CFS) =

51.61
54.28
END OF SUBAREA CHANNEE FEOW HYORALLTICS:

OEPTH{FEET) = ©.49 FLOW VELOCITY(FEEI/SEC.) =
EONGEST FLOWPATH FROM MOOE 472,80 I0 NODE

§.99

463,08 = 1768.80 EEEI.

R R LT T T T T e

FLOW PROCESS EROM NOOE 47@.98 I0 NOOE 408,88 I5 CODE = 1

2>»>>0ESIGNATE INDEPENDENI SIREAM FOR CONFLUENCE(<< <

I0IAL NUMBER OF SIREAMS = 2
CONFEUENCE WARUES USEQ FOR INDEPENDENT SIREAM I ARE:

IIME OF COMCEMTRAIION (MIN.} = 5,64
RAINEALE INIENSTIV(INCH/HR) = 5.69
I0TAL STREAM AREACALRES) = 27.38

BEAK FILOW RATE({CFS} AY COMFLUENCE = 54.28

EESE RS ER T ELEE LR LR R PR R R R R R R R P L e IR I LR TR L Y Y

FLOW PROCESS ERQM NODE 4G5 @8 I0 NOOE agd, @¢ IS5 CO0E = 21

»»»»RAITIONAL METHOD INITIAL SUBAREA ANALYSIS<e<¢x

NATURAL DESERI LANOSCAPING RUNOEE COEFEICIENI = .356¢

P 085 EngrReports rainagethydro
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SOIL CLASSEETICATION IS D¢
$.C.%. CURVE NUMBER (AMC II)} = &8
IHITIAL SUBAREA FLOW-LENGTH{EEET) =
UPSTREAM ELEVATION({EEET} = 935,88
DOWNSTREAM ELEVATION(FEET) = 875.80
ELEVATION OIFFEREMCE(FEET)} = 118,08
SUSAREA OVERLAND TIME OF FLOW({MIM,} = G.267
WARNIMG: INTTIAL SUBAREA FLOW PATH LENMGTH IS5 GREATER THAN

THE MAXIMUM OVERLAND FLOW LENGTH = 188,88

(Reference: Table 3-1B of Hydrology Manual)

THE MAKIMUM OVEREAND FLOW LENGTH IS USER IN To CALCULATION?

188 YEAf RAINFALL INTENSITY{INCH/HOUR) = 7.516

SUBAREA RUNGEF(CFS) = 2.42
TOTAL AREA{ACRES) = B.92

208.p8

TOTAL RUNMOEE{LFS) = 2.42

D L PR TR e P e P Py e R R S R P S L P L P P L S P T ]

FeoW PROCESS FROM mok 464.00 TO NODE 465,80 IS5 CODE = 51
w333 COMBUTE TRAPEZOT0AL CHAMMEL FlLOW<¢<c
»»>» > TRAVELTIME THRU SUBAREA {EXISTING ELEMENT)<<c<«

875.80 DDWNSTREAM(FEET)

ELEVATION OATA: UPSTREAM(FEET} = = 652,00
CHANNEL LENGTH THRU SUBAREA(FEET) = 750,06  CHANMEL S10PE = 8.2973
CHANMEL BASE(EFET) = 18,88 “Z" EACTGR =  5.066
MAMNING'S EACTOR = ©.035  MAXIMUM OEPTH(FEET) = 1.8@
180 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.247
*USER SPECIFIED(SUBAREA):
MATURAL OESERT EANDSCAPING RUNOFF COEFEICIENT = 3588
$.C.5. CURVE MUMBER (AMC IT) = 88
TRAVEL TIME COMPUTED USING ESTIMATEQ FLOW(CFS) = a.e1
TRAVEL TIME THRU SUBAREA BASEQ ON WELOCITY(FEET/SEC.) =  &.8%
AVERAGE FLOW DEPTH{FEET) = ©@,14 TRAVEL TIME(MIN.) =  2.83
To(MIN.) = £.35
SUBAREA AREA{ACRES) = s5.97 SUBAREA RUMOEE(CES) =  13.85%
AREA-AVERAGE RUNOFE COEEFICTENT = B8.350
TOTAL AREA{ACRES) = £.9 PEAX FLOW RATE(CFS) = 15.06
END OF SUBAREA CHANNEL ELOW HYDRAULICS:
DECTH(FEET) = 0,19 FLOW VELOCTTY(EEET/SEC.) =  7.33
LONGEST ELDWPATH FROM NOBE  466.88 TO NODE  468.80 = 55¢.80 FEET.

FEEFL AN R LR R R R TR R AR R R R Rk L kAR R F R LRk Rk I RSk ks T b E Rk T ik kI n Rk kiRl k%

ELOW PROTESS FROM NOGE 464.88 T0 NODE 468.38 IS COOE = 1
>a>>>DESIGNATE INDEPENDEMT STREAM FOR COWFLUENCE<<i<<
>reyyANG COMPUTE VARICUS CONFLUEMCED STREAM WALUES<<<cc

TGTAL HUMBER OF STREAMS = 2
COWFLUENCE WALUES USEQ FOR INDEPENDENT STREAM 2 ARE;

TIME OF COMCENTRATIONEMIN,) = E.35
RATMFALL INTENSITY{INCH/HR} = 6.25
TOTAL STREAM AREA{ACRES) = G.B9

PEAK FLOW RATE(CFS) AT CONELUENCE = 15,86

*% CONFLUENCE DATA **

STREAM RUNOEF Te INTENSITY AREA
NUMBE R (CES} (MIN.)  (INCH/HOUR) (ACREY

I 54,29
2 15.86

7.44
£.35

27.208
6,89

RATMEALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFEUENCE FORMULA USED EGR 2 STREAMS.

: =+ PEAK FLOW RATE TABLE **
i STREAM

RUNOEF Te INTENSITY
i HUMBER {CFS) (MIN.}  {INCH/HGUR)
; 1 62.81 8.35 6.247

2 57.93 9.6 S.694

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE{CFS) = 67.93  Tc(MIN.) = &.82
TOTAL AREA{ACRES) = 34,1
LONGEST FLOWPATH FROM MODE  472.88 70 MOOF  468.80 =  3780.80 FEET.

L R L L I L e e L T T T T TR e )

FLOW PROCESS FRGM NDDE 468,080 TO NODE  462.60 IS CODE = 5I
22> »COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>333> TRAVELTIME THRU SUBAREA {EXTSTING ELEMENT)<<<<<
ELEVATION DATA: LPSTREAM{EEET) = 652,80 OOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) =  480.88  CHANNEL SLOPE
CHANNEL BASE{FEET) = I8.88 "I" EACTOR = 5,080
MANNING'S EACTOR = ©.835  MAXIMUM OEPTH(FEET) =
188 YEAR RAINFALL INTENSITY(INCH/HOUR) = §.322
*USER SPECIFIED(SUBAREAY:
MATURAL OESERT LANDSCAPING RUNOFF CORFEICIENT =
S.C.5. CURVE MUMBER (AMC II) = g8
TRAVEL TIME COMPUTED USTNG £STIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED O VELOCITY{EEET/SEC.}
AVERAGE FLOW DEPTH(FEET) = @.68 TRAVEL TIME{MIN.)
T(MIN.} = I8.78
SUBAREA AREA{ACRES) = 1.46
AREA-AVERAGE RUNOFF COEFFICIENT =
TOTAL AREA(ACRES) = 35.5

1.68

3608

69,18
7.53
L.B6

oo

SUBAREA RUNOFE{CES} =
B.348
PEAK FLOW RATE(CFS) =

2.33
67.93
END OF SUBAREA CHANNEL ELOW HYDRAULICS:

DEPTH(FEET) = B.68 FLOW VELOCITY(FEET/SEC.) =
LONGEST ELOWPATH FROM NODE 472.88 70 NOOE

7.5

452.88 = 2188.08 EEET.

L R T T e T T T P TR T e ey

ELOW PROCESS EROM MODE 46%. 86 TG HOOE 462.88 IS CODE = 1

TOTAL NUMER OF STREAMS = 2
CONFLUENCE VALUES USEQ YOR INOEPEMDENT STREAM 1 ARE:
TIME OF CONCEMTRATEON(MIN.) = 18,70

RAIMEALL INTENSITY{INCH/HR) = 5.32
TOTAL STREAM AREA(ACRES) =  135.58
PEAK ELOW RATE{CES) AT CONFLUENCE =

67.93

A R T T T E R L S g R R N Y L1l T LITLR]
: FLOW PROCESS TROM NODE 468.88 70 NGDE 458.88 IS CODE = 21

F’:ﬂBQEJ‘LEngﬂREﬂUrtsﬂé}nage‘Hydm

Page 3of ¥

FHETEngriReports\DrainaosHydro

Page 4 of7



SOTL CLASSIFICATEON IS "D
S.C.5. CURVE NUMBER (AMC II} = 88

INITIAL SUBAREA FLOW-LENGTH(FEET} =  180.00
UPSTREAM ELEVATION{FEET) =  1324.08
DOWNSTREAM ELEVATION(FEET) = 1:288.d8
ELEVATION OIFFERENCE(FEET) =  124.00

SUBAREA OVERLANG TIME OF FLOW(MEN.) = 6,267

WARMING; INSTIAL SUBAREA FLOW PATH LENGTH IS5 GREATER THAM
THE MAxXIoiuM OVERLANG FLOW LENGTH = 109.0@
(Reterence: Table 3-18 of Hydrology Manual)
THE MAXIMUM QVERLAMD FLOW LENGTH IS5 USED IN To CALCULATION!
198 YEAR RAINFALL INTENSITY{INCH/HOUR} = 7.516
SUBAREA RUNOFF{CF3) = 4.76
TOTAL AREA{ACRES) = .81

TOTAL RUNOFF{CFS) = 4.76

EE R L s L R T P ST T P

FLOW PROCESS FRI# WNOOE 4538.99 TO NOBE AL, 80 IS COBE = 51
»»»2>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
»r>»>>»TRAVELTIME THRU SUBAREA (EXISTING ELEMENT}<<ex¢

ELEVATION OATA: UPSTREAM(FEET} =  1200.88 ODOWNSTREAM{FEET) =
CHANNEL LENGTH THRU SUBAREA{FEET} = 2720.08  CHABNEL SLOPE =
CHANNEL BASE(FEET) = 18.86  "2" BACTOR =  5.060
MANNING'S FACTOR = ©.835  MAXIMUM OEPTH(FEET) =
188 YEAR BAINFALL INTENSITY{INCH/HOUR) = 5.@a9
*SER SPECTRIED(SUBAREA):
NATURAL DESERT LANDSCAPING RUNGFF COEFFICIENT = .3488
$.C.5. CURVE NUMBER (AMC 11} = 88
FRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON YELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH{FEET) =  ©.35 TRAVEL TIME(MIN.}
Te(¥IN.} = 11.43
SUBAREA AREA(ACRES) = 34.58
AREA-AVERAGE RUNOFF COEFFICIENT =
TOTAL AREA[ACRES) = 36.3

fl8.09
8.3148

1.28

38.62
B.77
.17

LW

SUBAREA RUNOFF{CFS) =
@.340
PEAK FLOW RATE(CFS) =

58,82
03.as
END OF SUBAREA CHAWNNEL FLOW HYDRAULICS:

DEPTH{FEET} = @.48  FLOW VELOCITY(FEET/SEC.} =
LONGEST FLOMPATH FROM NODE 468,88 TO NODE

18.65

462,08 = 2990.88 FEFT.

EE L EFEEE AR IR LR RS A ERLA RS LA EEREE AT EEL SRS EEEREEES S RS RS LYY

FLOW PROCESS FROM NODE 45836 TO NDOE ABZ.98 IS COOE = 1
»rry20ESIGNATE INOEPENGENT STREAM FOR COMFLUENCE<t<<<
3355 3ANG COMPOTE VARTOUS CONFLUEMCED STREAM VAL UES<e<<e

CONFLUENCE YALUES USEC FOR INOEPENGENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.} =  11.43

RAZNFALE INTENSITY{INCH/HR} = 5.18

TOTAL STREAM AREA(ACRES) = 36.31

PEAK FLOW RATE(CFS)} AT CONFLUENCE = Gi.as

4

% CONFLUENCE DATA *+

STREAM RUNOEE Te INTENSETY AREA

NUMBER (cEs) {MIN.}  (INCH/HOUR}  (ACRE}
i 57.93  18.78 5.322 35.538
2 63,85 1%.43 S. 699 36.31

RATNFALL INTENSITY ANG TIME OF CONCENTRATION RATIO
CONFLUENCE FORMURA USEQ FOR 2 STREAMS.

¥ OPEAK FLOW RATE TABLE +*

STREAH RUNOFF e INTENSTTY
NUMEE R (CES)  (MIN.}  (INCH/HOUR)
1 125,94 18,78 S.322
2 128,14  11.43 5.859
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CPS) = 128.14  To(MIN.)} = 11.43
TOTAL AREA{ACRES) = 71.9
LONGEST FLOWPATH FROM NODE 460,00 TO NOBE  462.98 =  2000,08 FEET,

LR L LT L T A A T T

FLOW PROCESS FROM NODE 462,498 TO NOBE 400,08 15 L00E = 51
»>>»>COMPUTE TRAPEZDIDAL CHAMNEL FLoW¢<<<<
»>»2»TRAVELTINE THRU SUBAREA (EXISTENG ELEMENT }<c<<<

ELEVATION OATA: UPSTREAM(FEET} =
CHANNEL LENGTH THRU SUBAREA{FEET) = 178.8@ CHANNEL SLOPE =
CHAMNEL BASE(FEET} = 1.0 "2" FACTOR =  S.ge@
MANMING'S FACTOR = ©.035  MAXIMUM GEPTH(FEET) =
108 YEAR RAINFALL INTENSITY{INCH/HOUR) = 5,011
FUSER SPECIFIEQ{SUSAREA) :
NATURAL DESERT LANCSCAPING RUNOFF COEFFICIENT = | 318@
$.C.5. CURVE NUMBER (AMC II)} = 88
TRAVEL TIME COMPUTED USING ESTEMATER FLOWICFS) =
TRAVEL TIME THRU SUBAREA BASEG ON VELOCITY(FEET/SEC,} =
AVERAGE FLOW DEPTH(FEET) = 9.86 TRAVEL TIME(MIN.) =
TefvIN.} = 11.7%
SUBAREA AREA(ACRES) = 1.22
BREA-AVERAGE RUNOFF COEFFICIENT =
TOTAL AREA{ACRES) = 73.1

618,00 OOWNSTREAM(FEET) = @6, 8o

£.8786

1.0

125.68
9,03
B33
SUBAREA RUNOFF(CFS) = 1,90
8. 344

PEAK FLOW RATE{CFS) = 128.14
ENO OF SUBAREA CHANNEL FLOW HYORAULECS
OEPTH{FEET) = ©.96  ©LOW VELOCITY{FEET/SEC.) =
LONGEST FLOWPATH FROW NODE  466.98 TG NDDE

9.04

480 .88 = 3870.88 FEET,

EEELEER S ET R E LT LA E RIS R R R R ELE T AL R T F LT TR P L

FLOW PROCESS FROM NOGE 456,88 T0 NODE 486.80 IS CODE = 81

»»>>>A00ITION OF SUBAREA TO MAINLIMNE PEAX FLOW<<<<<

188 YEAR RAINFALL INTENSITY{IMCH/HOUR} = 5.811
RESIQENTIAL (1. OU/AC OR LESE) RUNOFF COEFFICIENT = | 3686
S0IL CLASSIFICATION IS "¢™
S.C.5. CURVE NUMBER (AMC II) = 78

AREA-AVERAGE SUNGFF CQEFFICIENT = &.3444

PUEREngrRapors!Diainagelydo
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SUBAREA AREA(ACRES} =  3.77  SUBAREA RUMOFF(CFS) =  6.80
TOTAL AREA{ACRES) = 76.8  TOTAL RUNOFE(CES) = 132,64
TO(HTH.Y = 11.7%

[ PR TP e R T P PR T P ER T FE R T P e e oL
FLOW PROCESS FROM NODE AGH. 88 TO NODE 404,688 15 CODE = 8

33> e»AROITION OF SUBARES TO MAINLINE PEAK FLOWC<<co

180 YEAR HAINFALL IMVENSITY{INCH/HOUR) = 5.811
RESTDEMTIAL (1. DE/AC OR LESS} RUNOFF COEFFICIENT = (3688
SOIL CLASSIFICATION IS "L
5.C.5. CURVE NUMBER (AMC TX} = 76
AREA-AVERAGE RUMOFF COEFFICIENT = 8, 2444

SUBAREA AREA(ACRES} =  £.88  SUBAREA RUNDEF(CFS) =  9.8@
TOTAL AREA{ACRES) = 76.8  TOTAL RUNOFF(CFS) = 131.64
TC(MIN.Y =  11.75

EME OF STUDY SUMMARY S
TOTAL AREA{ACRES)
PEAK FLOW RATE{CFS}

EM3 OF RATIONAL METHOD ANALYSIS

Prd0R5EngrEeporsDeainageitydro
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METHCD HYDRGLOGY COMEPUTER PROGREM PRCKAZE
: BaN DIZGE CQUMTY FLOOD CONTROL DISTRICT
2003, 1625, 198 HYDROLOGY MANIRL
: Advanced Ingineering Software (ass)
te: DAFOL/2012 Ligense ID 1509

1oy Conyrignt 1861 z
Yar., 15%.0 Release 0zt

ESCR 'EON C':" STUD'I' TEF RN AN TR TR T AT LA S
S_< 200 - PROPOS CONDITION - 100-YERR STORM EVENT *

A R T A R R At P oy

HYDROLOGY AND HYDRAULIC MODEL INCORMATION:

R OGPECITIED STORM EVENT (YEAR: = 100.00

U DURATLION PRECIDITATION (INCHES) = 30300
SPECIFIED MINIMUM PIPE SIZE(INCHE)] = 15.04
STECIFIED JENT GF GRADIENTS (DEGIMRL) TO UST FOR FRICTION SLOFE = [.Of
SAN DTEGD H WL CUWVALIES USEDR FOR RATICONAL METHOD

HOTE: USE HMODIE QRS HMETHOD PROCEDURZS FOR CONFLIERCE RMNALYSIS
YUSER-DEFINED STREZT-ZECTICHS FOR COUPLED PIPESLOW AND STREETFLOW MOUDEL
STR H

HALK-  CROER TO EET-CROSETFALL: CURE  GUTTER- CTO.‘-I“""R“‘ MANNIHG

-”R()w‘:D“LL fOOUT-/BRRE- HRIGHT WEDTHE LI d FRITOR
E / SIDE/S WAY i [ EE [zH

A0 £.0333 0.167 0.0350

1t ombT [ S‘-rex_t iTep-of-Curk)

.
1

LR R R R I T R R T A R Lk X L R R R T ]

FLO® PROCEES TROM NODE A0G.00 TO NODE ood.ob Iz CoDE - E

JLAL SUBAREM AHALYSLS<<<<

RUNOFF COEFFICIENT = 8700

HE/8T0RM DRAINS)

v [Talld
5 mz

(BT 113

2,568
I8 GREATER THAN

RRIMUN OVERLENDE 210W LENGTH = S0.00
Table 3+i% of Hydzology Manual)
THE MBAZ OVERLAND ¥LOE LTRGFH 15 USED 1IN To CRLOULATION!
100 YEAR RAIMPALL ISNTENSITY (INCH/HOUR) -  8.60%
NOTE: RAEINFALL INTEHSITY 18 BREED OH Tc = N-MINUTZ.
REA RONCEF(CTE) - 0.3z
TUTRL AREAIACRES) = 0.0% TOTAL RUNCTE(LFS) = 0.38

LOW PROCESS FROM NODE S04.00 70 NORE

Frrnxl0MPITE STRERT ¥LOW TRAVEL TIKE THRD SUBAREA<CCLL

Frrrx {STRERT SECTLION 1 US"I":H<\<"
UPS;R'—"P‘*" E“F"z—T’D\["E TJ .)‘36 a0 ]}G‘«Nmf{_ﬁl 1"I.”‘.F}\'l I0RIFERET) = 3574.02
TREZT LENGTHIFEET) = 740,00 CURR AEIGHTIINCHES] = #.10
STREET HA‘_.F-.J.DT4[~:.~T} = 30.08
DIBTANCE TROM CROWN TO CROSSFALL GREOEBREALK (FEET) = 20.00
THEIDE STREET CROSSFALL (DECIMALY = L£.018
CUTZILE STREEY CROSSFALLIDECTMAL! = 0,016
SPECIFIEZD WUHHER OF HALFETREETS CARRYING RUNOEE = 1
ETRREET PRREMAY CROSSFALL (DECIMMELY = 0,020
Manning's FRICTION TACTOR for Strestflow Saction (curb-to-curb! = (2.0150
Manning's FRICTION FACTOR for Back-of-~Wall Tlow Section = 0.2200
UFTRAVEL TIME COMPTTEO DSING SATIMATED FLOW(IES) = 2.35
STRERTFLOW MCCEL RESULTS USIMG DETIMATED FLOW:
STRECT ¥1.0% DEPTHIFERT! = 0.3Z
BALESTREEY FLOCL WIDTH(TEET) = 8.78
AVERRGE TLOW VELOCITY (FDET/SEC.; = 2.6k
PROGICT QF QEPTHEVELOCITY (FF*FTSSEC.) = 0.85
ETRERT FLOW TRRVEL TIME{MIN.) = 4.83 ToiMIM.) = 1.2
100 YEAR RATD "LL IHTEWSITY (InCH/HOUR) = 6,875
STREETS & RORDE {QURBE/STONM BRAINS) RUNOLE CUEFTICIENT = L&TO0
S0IL \,}'_.."ESTT“T\..nTlGN 13 "cv
S.C.5. [UEVE MUMBER {RMC 11) = &2
ARER-AVERAGE HUNOFE CQEFFICTERT = £.2370
STURRRER AREA(ARCRES) = g, 65 SUBAREA RUNCFTICFEY = 3.469
TOTAL PRER(ACRES: = 0. PERE FLOW BATEICFS) = @14
=0 OF SUE!I-ER" SIREET FLOW HYDRAULICS:
DEPTHITZET) = 0.37 HALFSTRERET FLODD WIDTH (FEET) = 11,50
CLoW \’E_;()UT"[F EET/EEC.] = 3.00 DEFTH*VELOCLTY {FT*FT/SEC, ) = .11
LONGEST FLOWRATE FROM NOCE 506,00 TO NODE SC2.00 = 240,00 FEET

FLOW ¥

= L
N o
TCTAL INIMBER OF STREAME = 2
CONFLUENCE VALOES DSED FOR INDEPENDENT STRERM @ ARE:
TIHE OF CONCEWTRATION (MIN.! = 7,20

IFALL IMTENEZLITY [1INCHAHRY - 6,83
T L STRERM RRL—&(rsCRES} = 0.70
FERK FLOW RATE(CFE} AT COMPLUENCE = i.13

LR R R I o I T RS S Y RN A U I PV O R S AR R

FLOW PROCESS FROM NCDE 514.00 TO WORE 532,00 IS QODE = 21

P4085EngrReports'DiainageHydie Pagetof 5

P95 EngriReportsiDiainage Hydr Pags 2of &



LENGTE IS GREATEE TiAN

LEHGETE = i, 00

£ Hydrology Manual)

1_-ENGT§! I5 U3ED 1IN To CALCULRTION

; = §.505

INTENSITY I8 BRSED ON T = S-HINUTE,

cre) = .45
06 TMRY RUHOEE(CFS) = d.45

THTENS

510,40 15 QOO0 = B2

RefCosds

BRI
;>>>>\S

REAM RLIW, O‘\“—"EE"“J =
AT IINCHES) = 6.6

CROS L GRADEBARARX (FEET) -~ 20,00
(DECTHARL; = (.014
LLIRECIMALY = O.0:E

ING RUNOFE = 1
0,020
Lr‘(_.'n! Sectlan{cosbhrto~curb) = L.01350
—Wsll Flow Section = G.C200
yTED FLOW(CFS: = 2.02
ATE[Y PLOW:
H £ L&7
B R ”PuOP TV{LJanDEC.} 280
F OF REPTHIVELOCITY (F1F i G.393
gk FLOY TRAVEL TIME{MIN.} Tc{MHMIMN.] = G, 48
G BAINFALL 17 NELTY { LHCHHOUR, To1E
T (CURBS/SETORM DRARINS) RONGET COETTICIEXT = L8700

CATION 18 "C®
(M0 I} = o9
COZFFICITAT =

.43
[*".-T,_,OC 7YY E'T*‘E—“'-NSECJ s iz
T NODE 530,00 = 40,00 PEET.

L R Ll o R R R et L L R L LT T RS

TioW PRQOCESS FEOM RODE H10G.40 TO ®ODE 50Z.00 75 Copn = 31

ELEVATION DATA: URPSTREAM(FERET] = 570.00 DOWRSTRERM(FEET) =
FLOF LEHGTH(FEET) -~ 61,50 MANNIMG'S I = G.013
ESTIMATET PIPE DIAMETER (INCH) IRCREAZEDR TO 18.000

DEFTH OF FLOW TN 18.0 INCE PIPL IS 9.5 IRCEES

E LOW VELOUCITY (TEET/SEC.) = .71
ESTIMATED FIPE DIAMETER{INCI) = 12.04 HUMBER OF PIPES = 1
FIFL-FLOW (JF8) =~ W43

P1PE TRAVEL TIME{MIN,} = 0.8 TCiMIN.) = 7016

LONCGEST FLOWBATH FROM NODLE 514.00 TO NODE 502,00 = 501,30 PEET.
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FLOW PROCTESS SROM NOGE 512,00 TO NODE 530,40 IS5 CODE - 1
=pprIES1GHNATE INDEPENDENT STREAN POR CONFLUZNCE<<<CL
L b LR<Cae<

FxxAND COMPUTE VARLICUS CONFLUERCED STREAN VALY

T M m Tz

= 5 T 0 o R £
FOTRL [\]U’\-i._BR OF ZTREAME = 2
CORFLUGHCE YALUES (5ED FOR INDEPEMDENT STRERM 2 ARE:

TIME OF CONCENTRATION{MIN.,) = T.l6

BRINFALL THTRENSITY {IMNCH/HR) = 5.80

TOGTAL STERAM BREE{ATRES) = 0.89

PREAR FLOW RATE(CFS) AT CONFLUEHCE m 5,43

¥ COHRFLUBNCE TaTA »*

‘33"‘ REAN RUMOFE To INTERSITY ARER

{CEE) (M1H.] TIRCE/HOUR) {ACRE}

1 4.1%8 TR0 6.875 S
A 5,43 T G.898 [F=3=]

RAINTALL INTEMSITY AND TI1Mz OF COMCENTRATIOR RATIO

CONFLUENCE FORMOLE TEER FOR 2 STRERMS.

** PEAK FLOW RATE TABLE **

STRERM RUNGEFY Ta INYTENEITY
~UMEER (CE'E} IMIN, ] {1NCH/NOUR)
B 4,58 T.146 6. 0998
@ &, 66 e 6,875
COMPUTEDR CONFLULNCE ZSTIMAYES ARE AS fOLLOWE:
FEAN LW RATE(CES) = 9. 80 ToHIN. Y = 720

TOTAL REEAJACRES) -~ 1.6

LONGEST FLOWPATH FROM NODE 514 .00 TG ROLRE 510,00 = @31.53 FLET.
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PLOW PROCESS FROM NODE S02.00 T MOLE 500,80 I35 Coob = 31
Frp=>C0MPUTE PIPE-FLOW TRAVEL TIME TRRY SURARLDAL<<«
>,\>>>“Sllic COMPUTER-E3TIMATED PiPESIZT {I‘JGJ‘ E‘R»QSURJ: FLOW ) «wdag

LEVATION DATR: UP STREPMrrr'I‘) = 369
: ;

40 DOWNSTREAM (FEET) = SE6.00
A0.GO MAMHING'S N G.G313

FLOW LENGTH( I

METERINCH INCRERSED TO 18.0G0%
0 1NCTH P1PE 18 2.0 INCHES
T EET/S8C. = 15,96
ESTI ]‘_r'\"'F]J FIPE DIBMETER (IHCHY = 18,00 MUMEDK OF FIPES ~ 1
DIPE-FLOW {CFS} 4,66
EIPE TRAVEL TIME (MIN.) = [N ToiHlN. ) = 7021

LONGEST FLOWPATH FROM NODE 34,04 TR NGDE oGo.oo = 923,50 FLORT.
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HOGLGO IS OoDE = A2

FLOW PRGCESES FROM NOBE 500,60 TO HODE
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